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1.0  INTRODUCTION
1.1 Objective

The objective of this project was to assist the U.S. Environmental Protection Agency (U.S. EPA)
Environmental Response Team Center (ERTC) with the evaluation of soil and associated
phytoremediation activities using Siouxland poplar trees at the Naples Truck Stop site in Naples,
Utah. Phytoremediation was selected to remove the residual volatile organic compound (VOC).
contamination present at the site and to control the contaminant plume.

12 Site Description

The Naples Truck Stop is located on U.S. Highway 40 between 1500 Street South and 1700 Street
South in a light industrial/commercial area of the Ashley Creck Valley (Figure 1). Groundwater
flow is generally toward the southeast and groundwater elevations rise and fall significantly due to
seepage from irrigated fields and canals (E & E 1994). An intermittent stream is located less than
250 feet (ft) south of the site which flows due east toward Ashley Creek, approximately 1,75 miles
east of the site (E & E 1994). ; -

In late 1993, gasoline triggered an alarm installed by Questar to monitor the integrity of their
underground fuel storage tank. Questar is a trucking company located adjacent to the Naples Truck
Stop. Integrity testing of Questar lines and underground storage tanks indicated that the tanks.and
lines were intact and it was concluded that gasoline contamination was from an off-site source.
Testing surrounding properties confirmed a leak was present in one of the underground storage tank
lines on the adjacent Naples Truck Stop property..

The US EPA Region VIII’s Technical Assistance Team (TAT) defined the plume and installed
monitoring wells. The U.S. Army Corps of Engineers was.contracted to install an Enhanced Vapor
Extraction System (EVES) to recover free product, groundwater, and soil gas. Since then,
contaminant levels (primarily benzene, toluene, ethylbenzene, and xylenes [BTEX]) have plateaued
and either increased/decreased erratically.

Phytoremediation is the use of vegetation for the in-situ treatment of contaminated soil, sediment,
and groundwater-and was seen as a way to remove the residual contamination and control the plume.
The Response, Engincering, and Analytical Contract (REAC) was mobilized by the U.S. EPA to
characterize the soil in areas prepared for phytoremediation activities.

1.3 Scope of Work

The project involved the collection and analysis of subsurface soil samples from six locations on-site
and one location off-site. Subsurface samples were collected because this is the soil that would be
in contact with the tree roots. The:samples were submitted for a variety of chemical and agronomic
analyses. The analytical data was used to evaluate potential adverse effects associated with site:
specific contaminants and to determine if soil characteristics were compatible with the growth
requirements of the trees.

367\del\r\9904\fr367.wpd , 1
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METHODS

2.1

2.2

Sampling Locations

The study area was divided into six on-site locations and one off-site reference location (Figure 2).
Locations were as follows:

Location 1~ An area of approximately 2,350 square feet, situated outside of the plume.
Location 2 - An-area approximately 11,300 square feet, situated inside the plume.

Location 3 - An area approximately 7,000 square feet, situated at the leading edge: of the plume.

- Location 4 - An area approximately 6,800 square feet situated at the leading edge of the plume.

Location 5 - An area approximately 4,200 square feet, situated outside of the plume.

Location 6 - Reference area located on 4000 St. S and 500 St. W.

Location 7 - Clean fill randomly collected throughout the planting areas. |

Soil Sampling |

During the week of October 26, 1998 the contractors hired to plant the trees dug a trench the length

and width of each sampling area to a depth of 2 Y feet. The contaminated soil was removed and
replaced with clean soil. When REAC arrived on November 2, 1998the Task Leader requested that

the individuals preparing the holes for tree planting dig a limited number of holes through the fill

layer and into the native soil material, prior to digging alil the holes for the trees. This was to
facilitate the collection of soil samples.

Except for the reference:sample, each sample consisted-of a composite of subsamples.collected from
several locations within each area. The number of subsamples was a function of the:size of the area
with one:subsample:collected for every two thousand square feet (Table 1). Three rows of holes were

prepared for planting trees. The samples were collected from holes dug for the trees at a depth of
approximately 4 feet-and any clean soil that may have sloughed into the hole was removed to expose

the native soil. All subsamples were collected from the middle row of holes and the holes were
approximately equidistant from each other. So as to keep the sampling areas discrete, subsamples
were not collected close to the isopleth boundaries.

Soil was collected per ERTC/REAC Standard Operating Procedure #2012, Soil Sampling, using an
auger or a post-hole digger. Samples from Locations 1 and 2 were collected using an auger,
homogenized ina 2 ¥ gallon bucket and distributed into the appropriate:sample containers. Samples
from Locations 3, 4, and 5 were collected using a post-hole digger, were homogenized in a 2 %
gallon bucket, and were distributed into the appropriate sample containers. The reference location

(Location 6) consisted of one discrete sample collected using a post-hole digger. The clean soil
sample: (Location 7), which will be referred to as fill, was collected from twenty five subsample

locations distributed uniformly throughout the planting areas:.

367\del\fr\9904\fr367.wpd 2
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3.0 RESULTS

The complete -analytical results for chemical, agronomic, and microbiology analyses can be found in
Appendices A, B, and C, respectively. Following is a discission of these results.

3.1 Soil Sampling Results

3.1.1

3.1.7

367\del\r\9904\fr367. wpd

Target Analyte List (TAL) Metals

The metals contributing most significantly to thetotal metal burden at all locations included
aluminum, calcium, iron, magnesium, and potassium (Table 2). These metals are typically
found in soil and were within normal ranges for the area (Boerngen and Shacklette 1981;
Shacklette and Boerngen 1984). The concentrations-of metals found on site were generally
higher than the concentrations of metals found: in the reference location (Location 6):and
in the clean fill (Location 7). There were no trends noted in the metal concentrations.

Volatile Organic Compounds

Acetone and 2-butanone were detected in soil (Table 3). Acetone was detected in four of
the locations ranging from 0.05 to 0.43 mg/kg and 2-butanone was detected in Location
4-at'a concentration of 0.01 mg/kg. There wereno VOCs detected in the reference location.

Polychlorinated Biphenyls and Pesticides

Polychlorinated biphenyls and pesticides were not detected in soil samples collected from
the site. '

Herbicides
Herbicides were not detected in soil samples collected from the site.
Total Petroleum Hydrocarbons

Total petroleum hydrocarbons (TPHs) were found in the sample collected from Location 1
at a concentration of 44 mg/kg (Table4). A petroleum odor was detected during collection
of one of the grabs from: Location 2, however, no TPHs were detected in this sample.

Agronomic Analysis:

The agronomic analyses consisted of many chemical and physical parameters. The
chemical parameters included nitrogen compounds, available macronutrients, and'available
micronutrients, chloride, sulfate, pH, lime requirement, acidity, cation exchange capacity,
soluble salts, and total organic carbon (Table 5). The physical parameters included water
holding capacity, specific gravity, textural class; and grain size. No.discernable trends were
noted in the data.

Microbiology-
The mean concentrations for NH;-N at day 0 and day 42 ranged from 0.195 to 0.73 jg

NH,/g soil, and 0.11 to 2.19 pg NH,/g soil, respectively (Table.6). Initial concentrations
(day 0) of NH,-N were relatively low at all locations, During laboratory incubations, the
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net change in NH,-N coneentrations was relatively small. At Locations 1 and 7 there was
a net decline in the NH,-N concentrations and a net increase at all other locations.

Themean concentrations for NO,-N at day 0 and42 ranged from 0.22 to 10.12 yig NOy-N/g
soil, and 1.66 to 12.17 pg NO,-N/g soil, respectively. Nitrate concentrations varied
considerably between locations and increased substantially after laboratory incubation of
soils from Locations 3, 6, and 7.

The mean concentrations for dissolved organic nitrogen (DON) at day 0 and 42 ranged
from 0.00 to 2.24 pg DON/g soil, and 0.00 to 0.02 pg DON/g soil, respectively. Dissolved

" organic nitrogen concentrations decreased at all locations except Location 4, where there

367\del\fr\9904\fr367.wpd

was no DON detected.

The mean concentrations for microbial biomass nitrogen (MBN) .at day 0-and 42 ranged
from 0.00 to 20.05 pg MBN/g soil, and 0.89 to 26.61 jig MBN/g soil, respectively.
Microbial biomass nitrogen concentrations'increased or remained stable during laboratory
incubation. '

Dissolved organic carbon (DOC) concentrations at days 0 and 42 ranged from 79.35 to
170.25 pg DOC/g soil, and 90.15 to 216.53 pg DOC/g soil, respectively (Table 7).
Dissolved organic carbon.concentrations did not change dramatically during soil incubation
but at Locations 2 and.6 DOC decreased. Microbial biomass carbon (MBC) concentrations
at day 0 and day 42 ranged from 6.69 to 361.24 pg MBCl/g soil, and 214.33 to 821.58 pg
MBC/g soil, respectively. Microbial biomass carbon increased at all locations. Soil
respiration was determined by taking CO, measurements from incubating soils ona weekly
basis. The mean concentrations for CO, ranged from 33.37 to 351.81 pg CO,/g soil. The
lowest concentrations were found at Location 1 and the highest concentrations were found
at the reference location (Location 6).

Uptake of carbon and nitrogen by microorganisms varied among sites. InLocations 1, 2,
3 and 6, both carbon and nitrogen concentrations in microbial biomass increased greatly
during soil incubation. However, in Locations 4, 5 and 7, MBC increased while MBN
concentrations remained approximately the same or declined slightly. In uncontaminated
systems, microbial growth is typically limited by carbon availability. These results suggest
that microbial growth in Locations 1, 2, 3.and 6 was limited by the availability of carbon
and nitrogen sources, while microorganisms in Locations 4, 5 and 7 lacked primarily
carbon for growth. ‘ '

Soil enzyme analyses were conducted to determine the activity of dehydrogenase and b-
glucosidase enzymes in soil samples collected (Table 8). Dehydrogenase activity for day
0 and 42 ranged from 0.93 to 3.95 pg triphenylformazan (TTF)/g soil and 1:67 to 8.54 jug
TTF/gsoil, respectively. B-glucosidase.activity for days O-and 42 ranged from0.33 to 24.50
ug PNP/g soil and 4.44 to 52.64 pg p-nitrophenyl (PNP)/g soil, respectively.
Deliydrogenase activity increased in soil from all locations except Location 4, where
dehydrogenase activity decreased slightly during laboratory incubation. Dehydrogenase
activity after laboratoryincubation was greatest in soil from the reference location (Location
6). Soil from the reference location (Location 6) had the greatest initial b-glucosidase
activity, while the lowest initial enzyme activity was observed at Locations 3 and 4.

Active fungal length and biomass were determined in soil samples prior to incubation and
at the end of a 42 day laboratory incubation (Table 9). Initially, only active fungi were



4.0 DISCUSSION
4.1 Chemical Analysis

4.1.1 Inorganics
There were no discernable trends in the TAL metal concentrations in the soil samples.
Efroymson et al. (1997) published soil benchmark concentrations at which plants are
expected to exhibit adverse effects. Four metals (aluminum, boron, chromium and
vanadium) exceeded the benchmark concentrations. The concentrations of TAL metals in
the soil were also compared to studies done by the United States Geological Survey (USGS).
In 1961 the USGS conducted a survey of surficial materials distributed across the United
States to determine the range of element abundance-(Shacklette and Boerngen 1984). This
data was compared to the site TAL metal results and with the exception of calcium, all
metals are lower than the average values for the western United States (Boerngen and
Shacklette 1981) and Uintah county (Table 10) (Shacklette and Boerngen 1984). A mean
and standard deviation were calculated for the soil results for the:western U.S. and for the
current investigation (Table 11). Except for calcium, the metal concentrations-in the site
samples tend to be lower than the USGS samples. Furthermore, metal concentrations in
the reference location were not significantly different from levels recorded on-site. These
results suggest that the concentrations of metals found in the soil samples are not at
concentrations that would pose a threat to plants,

4.1.2  Organics
The VOC results indicate that no BTEX compounds were detected in the soil samples.
Acetone and 2-butanone were the only VOCs detected and acetone is likely attributable to
the decontamination procedure. There were no trends noted in the total petroleum
hydrocarbon results. Total petroleumn hydrocarbons were detected in Location 1 at a
concentration -of 44 mg/kg. Herbicides, pesticides and PCBs were not detected in any
sample.

4.2 Agronomic Analysis

Essential elements strongly influence the growth of plants and are divided into groups called

macronutrients and micronutrients:. Macronutrients.are chemical elements used in large quantities

by plants and include nitrogen, phosphorus, potassium, calcinm, magnesium, and sulfur. If these

elements are lacking, slowly available, or not in ‘appropriate balance with other nutrients, plant

growth may be retarded (Brady 1974). Micronutrients are also essential for plant growth but are

used in very small amounts. Micronutrients include iron, manganese, copper, zinc, boron,

molybdenum, chlorine; and cobalt. Micronutrients may substantially impact growth but are required

in very small amounts. Micronutrients may substantially impact growth since the availability of

these elements is'low and they are found sparingly in the soil (Brady 1974). Further; micronutrients

are even less -available to plants in alkaline soils such as those found at the site (Brady 1974). The

amount and availability of nutrients to plants is a complex process and is directly related. to soil

characteristics:and the plant species-of concern. Plants.canbecome:stressed orsusceptible to disease

if there is not a proper balance among the nutrients, or if the nutrients are not present in sufficient

quantities, or in-a form available toithe plant. The.agronomic results suggest that the nutrients may

367\del\Mr\9904\fr367. wpd 5
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and biomass were detected in soils from Locations 2, 5, 6, and 7. Active fungal growth and
biomass were greatest at the reference location (Location 6).
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not be in proper balance for the optimum growth of trees. For example, the concentrations of
phosphorus and potassium were low relative to magnesium in all samples except the reference
location and the fill sample. In addition, the calcium concentration ranged from medium to high in
Locations 1 through 5 and were excessive in the reference location and the fill sample.

Soil pH significantly affects nutrient cyclingand nutrient availability (Figure3). The pH of soil from
an arid region usually ranges from:7 to approximately 9. The site receives less than 20-inches of rain
annually and is considered arid (Terry 1997). The soil pH of the site ranges from 8.0 to 8.4,
indicating that these soilsare slightly alkaline. The Natural Resources Conservation Service (NRCS)
collected soil samples in the Naples Truck Stop area and the reference area (Table- 12). The pH for
the samples of this investigation fell within the range of pH listed in the NRCS report (NRCS 1999).

A number of relationships exist between pH and the-availability and concentration of nutrients. For
example, manganeseand iron deficienciescan occur in over-limed sandy soils or alkaline arid region
soils. Copper and zinc availability declines above a pH of 7. On the other hand, molybdenum
availability increases as the pH is raised above 6. The leaching of calcium is negligible in arid
regions, therefore calcium is likely to be present in abundance especially in the subsoil. Excess
calcium may hinder phosphorus absorption and utilization of plants at pH values above 7 (Brady -
1974). AtapH of 8 the ionic form of phosphorus:available to plants is HPO,2. This particular ionic
form of phosphorus is not as readily available to plants as some of the other ionic forms (Brady
1974). Based on this information, the high pH of the soil from the Naples Truck Stop may be:
limiting the availability of essential nutrients to plants. Therefore, the soil may need to be amended
to lower the pH to a level optimal for plant growth.

Epstein (1965) lists the concentrations of clements sufficient for optimal plant growth. The
concentration of nitrogen, potassium, magnesium, phosphorus, boron, manganese, zinc and copper
in the soil samples from Naples Truck Stop were lower than Epstein’s concentrations, and the
concentrations of calcium and molybdenum were higher than Epstein’s concentrations (Table 13.)
Therefore the concentrations.of elements in the Naples Truck Stop samples may not be in the range
for optimal plant growth.

Microbiology Analysis
43.1 Nitrogen Analysis

Dissolved organic nitrogen may have contributed to microbial growth and accumulation of
N in microbial biomass. Other sources of N for microbial growth were likely N from the
mineral N pools, which may account for the small net changes in NH,-N and NO,-N
concentrations during laboratory incubation. The nitrogen released from organic matter
(NH,-N) or converted to NO,-N by ammonium oxidizers was quickly incorporated into
microbial biomass. Mineral nitrogen concentrations were low throughout the study
compared to the reference location (Location 6), which suggests that much-of the available
nitrogen was immobilized in microbial biomass.

4.3.2  Carbon Analysis

Dissolved organic carbon concentrations increased slightly after the 42 day incubation
period for every location except Locations 2 and 6. The microbial biomass carbon
concentrations increased in all soils after incubation, suggesting microbial growth and
accumulation of carbon in microbial cells.

367\delMr\9904\fr367.wpd 6
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Enzyme and Fungal Analysis ‘

Enzyme activity is determined by adding a substrate to soil, providing appropriate
conditions for substrate hydrolysis and: measuring the product of the reaction. Soil enzyme
activity is expressed as the-quantity of enzyme-cleaved product generated per gram of soil.
Active bacterial cells contain dehydrogenase enzymes, which are involved in the oxidation
of soil organic matter. Dehydrogenase activity increased in soil from all locations except
Location 4, where it decreased slightly during laboratory incubation. The increase in
dehydrogenase activity was likely due to bacterial growth under laboratory conditions,.and
suggests the potential for rapid bacterial growth in soils: from these sites under optimal
conditions.

The enzyme b-glucosidase is a component of most fungal cells, and provides information
on thepresence of enzymes capable of hydrolyzing glycosides (components of cellulose.and
lignin). Laboratory incubation of soils resulted in an increase in b-glucosidase activity in
all samples, and enzyme activity was between 30-90% greater after laboratory incubation.
The increase in b-glucosidase activity was likely due to fungal growth, and suggests that
laboratory conditions were conducive to fungal proliferation in the soils. However, when
the b-glucosidase and dehydrogenase activitiesin soil from the reference location (Location
6) are compared with soils from the other locations, it was noted that, after laboratory
incubation, b-glucosidase activity in soil from the reference location (Location 6) was four
to twelve times greater than b-glucosidase activity in soil from the other locations.
Dehydrogenase activity in soil from the reference location (Location 6) was not more than
five-fold greater than dehydrogenase activity in soil from other locations. These results.
seem to indicate that bacterial communities in soils from all locations are capable of more:
rapid recovery to perturbation than fungal communities.

Initially, active fungi were detected only -at the reference location (Location 6). After
incubation fungal growth was detected in Locations 2, 5, 6, and 7. The increase in active
fungi in soils from Locations 2, 5, 6, and 7 suggests the potential for fungal growth and
activity when temperature and moisture conditions are optimal.

Only acetone and 2-butanone were detected in the volatile organic compound sample resulits.

However, the-acetone can be-attributed to the decontamination proceduresused to clean the sampling

Total petroleum hydrocarbons were detected at Location 1 at.a low concentration. Therefore, no
trends in TPH were discernable. A petroleum odor was detected during collection of one of the grabs
from Location 2, however, no TPHs were detected in the sample.

Herbicides, pesticides; or polychlorinated blphenyl concentrations were not detected in any of the soil

There were no discernable trends noted in the TAL metal results. Comparison with benchmark

values suggests that the metals are not present at concentrations that would be toxic to plants.

The results of the agronomic analyses suggest that available nutrients may not be present at

concentrations optimal for plant growth.

o
equipment.
o
o
samples.
0
o
367\del\fr\9904\fr367.wpd
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7.0

o The results of the microbiology analyses suggest that there are low nitrogen levels and impaired
microbial biomass when compared to the reference location (Location 6).

RECOMMENDATIONS

o The macronutrient and micronutrient balance should be adjusted for optimal plant growth.

[ The pH should be lowered by the addition of sulphur-or other means to an optimum level for:plants.
o Nitrogen levels should be adjusted for optimal lplant. growth.
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TABLE

1.

Number of Subsamples Per Location
Naples Truck Stop Site
Naples, UT
April 1999

[ Sampling | Area (ft” ] Number of
Areas | | Subsamples
1 | 2350 2
2 11300 6
3 7000 4
4 6800 4
5 4200 3

Note: Areas within.sampling lo

cations are approximated
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TAL Metals Detected in Soil
Naples Truck Stop Site
Naples, UT
Apiil 1999

(Results Reported in mg/kg)

IM'i ' A e o Tocation_
etal 1 2 [ 3 | 4 5 | 6 7

Aluminum __| 5500 7700 | 5900 | 7600 | 8700 5200 4300
Antimony U 0.4 . U039 | U038 | U039 U 0.39 . U 0.38 U 0.37 ' , i
Arsenic . | .51 | 53 5.6 T 51 5.3 3.1 3.7
anum | 230 | 150 C 210 240 | 220 ] 160 160
Eeryjlium ' 0.37 0.51 04 047 | 049 04 | 031
Boron . [ . 71 9.9 96 | 15 12 42 42
[Cadmium | U 04 Uo03 | U038 [ 039 U 0.39° 0.43 U 0.37
[[Calcium 57000 43000 | 92000 | 75000 | 61000 | 22000 25000
[Chromium | 8 9.8 7.5 90 | 10 '} 71 | 10
[Cobalt | 31 42 43 3.1 3.9 "~ 3.2 3.5
lCopper | 7.7 10| 97 [ 73 9.5 9.1 8.0
Fn R 7400 9400 77500 | 7900 | 8700 _ _ 7100 | 7500
ead . |- /13 92 - 5.9 5.4 67 | 73 ] 60
[Magnesium |~ 5400 | 6400 | 7700 [ 8400 6200 4200 4300
IManganese | 150 | 210 | 200 . I 180 | 160 | _.240 | 200 -
- [Mercury U 0.07 U 0.06 - U 0.06 U 0.06 -U 006 | U006 | UO0.06
Molybdenum -| 1 |  0.75 071 0.62 0.73 0.51 C 045
{INickel 1. 67 | 95 87 . | 69 8.2 7.0 6.9
[Potassmm 1T 1200 2100 | 1300 | 1400 | 1700 | __ 1700 1000
[Selenium __ U 04 U039 | U038 U039 | U039 | U038 [ U037
Silver . | U027 U 0.26 U 0.25 U 0.26 U026 | UO025 U 0.24
Sodium ©~ | 290 | 210 | 350 190 170 -~ 110 289
Thallium _ U 08 V078 | U076 LU 077 ] U079 | UOTS5 U 0.73
Vanadium | 20 20 200 | 21 [ 22 13 | 13
Zinc | .27 30 ‘ 23 23 28 30 | 25
. [otal Metals. 77000 ~ 1. 69000 | 120000 | 100000 - [~ 87000 | =~ 41000 43000

Note: Location 6 is=reference location
Note: Location 7 is fill sample-




Volatlle Organic Compounds Detected in Soil
Naples Truck Stop Site
-Naples, UT
April 1999

* (Results reported in mg/kg)

. B N . Location _ .
Compound 1 1 2 3 4 5 6 7

Acetone

~ 005 ] 005 | 04
LButanone

U433 0.01

'.fc:ci
i fro

LY k¥

Note: Location 6 is reference location
Note: Location 7 is fill sample -
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TABLE 4

" .Total Petroleum Hydrocarbons Detécted in Soﬂ‘

~Naples. Truck Stop Site
Naples, UT -
‘Apnl 1999

(Recorded in mg/kg)

" Total .
Location Petroleum .~ |l
o "I Hydorcarbons |
44 |~
U28 “
] .

U 27"
U2 |
U28 |
U 27 [l -
U 27 I

Y P- 8 [V PN [99) Y o

“Note: Locatlon 6i 1s referenoe locatlon -
Note Locatlon Tis fill sample '




Results of Agronomlc Analysns : ; , e
‘ Naples,UT ’ . o : L .
“April 1999

Earameter AR R ’ T o , . . Location
WKJeldahl Nltrogen (mg/kg) 72000 T 200 T ) 2007 200 - ] - 200 | : 400 | 200 |
" |Ammonia-nitrogen (mgkg) . . ..l 13 29 b6 | 18 0 | 0 21 23 |- 1.5
o Nltrate-nltrogen (n_lﬂg) E i R B 5 “ R 16 1 ' 1 7 . 13 PR 13 ___ . ._2, N ,,_y,_._:3: [
. tNltrlte-mtrogen (mg/kg) . L © 001 <001 | <001 | <001 |7 003 f--012 | 002

Av'aﬂablé Ma‘c,,rb"rfiﬁtrl"-ieﬁtsw R T e
hosphomss (mghkg) | o [ @3 [ 7 [ "8 [ i ] ® T 1a
*. Potassium’ (mg/kg) C 8 . -1 170 ] 150 27 | 63 - I 190 - 74
; "Magnesmm (mg/kg) o 970, 10000 - ) 1300 0 ) 1100 - b 1200 0 0 260 [ 0 560
Calcmm (mg/kg) oo o o 15000 0 | 15000 - 0 15000 - | T 215000 ] 0 15000 ). 5500 1 15000 )

- AvaJlable ‘Micronutrients .. = ’ , N
' [Boron (mgkg) - 08 [ 23 [ 2 T "3  -1...18 T 06 I 03
- [Manganese (mgkg) [ er [ s T sa [ se [ as | om |25
"[Copper (mgkg) |1 o038 | 10 | o046 | 026 | o034 | _ LT - | 049

F - F 34 | 15 1 o079 [ o068 | o064 | 15 L

. e 140 ] 130 -] - 160 | 38 25
- puitate g [ 30 | o4 | 1100 | 800 | 420 ;
1meRequ1rement RN URIEEs | N 0. 0 .0 . . 0

Aadiy . - ... | o | 0o | o 0 1 0
“liCation Exchan ¢ Ca acx'wf'fifé /100g) . |.. 23 - |~ 24 | 26 | 24 |25
. |ISolublé Salts  (inmhos/cim) - L 058 .. 093 | 12 . | 097 065 0.2 ,
" [Total Organic Carbon (%) — | .23 | 17 | 32 | .26 | 23 [ 13 [ 1 _"]°
- I%Moxsture - o . 1 c1a. . 120 ] - 86 -l 13 76 . 66 |-

 |[Water Holding Capacity‘@Iia Ba 0o | 15 [ % | w6 [ w | & | 7

ing Capeciy @ 15 B AN R R X T | 8 [ 89 | a1_1 35 |
‘ - T 2 %6 1 36 1 26

Specific Gravity .
TexturalClass SR
|PercentSand _ R '.1,68._..;,:,. 1o 52 ~52_'_ ] 60 | .58 . - 60 - 76
. |[Percent Siae 112 T aa 44 ) 36 0 | 36 26. - 12 :

';S@éiyf!e?afg _Sandy Loam | _ Sandy Loam

‘Note: Location'6 is reference location.
Note: Location 7 is fill sample -
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TABLE 6.

Results of Nitrogen Analysis
Naples Truck Stop Site
Naples, UT
April 1999
Location | Replicate | Incubation | NHs-N NO:-N DON . |- MBN
- v_ Time | (ug/gsoil) | (ug/gsoil) | (ug/gisoil) | (ug/gsoil) |
e (@ - : : e
1 1 0 0.55 2.60 217 | 000
1 2 (1] 0.89 - 2.61 2.30° 0.00
Mean 0.72 2.605 2.24 0.00
1 1 42 0.20 3.16 0.00. 3.97
1 2 42 0.33 2.56 0.00 3.98
Mean 0.27 2.86 0.00 3.965
"~ 2 1 0 0.63 10.01 1.47 0.00.
2 2 0 0.83 10.23 0.27 0.00:
Mean . 0.73 10.12 0.87 - 0.00
2 1 42 0.82 9.72 0.00 3.16
2 2 42 0.68 974 0.00 - - 4.13
Mean 0.75 9.73 0.00 3.65.
3 1 0 0.43 0.44 1.04 037
3 . 2 0 0.21 _0.00 1.75 0.00
Mean 0.32 0.22 1.40 0.185
3 1 42 0.66 1.59 000 | 144
3 2 42 0.70 1.72 000 | 033
Mean ‘ ~ 0.68 1.66 000 | 0:885
4 1 0 0.39 9.58 000 | 19.10
4 2 0 0.81 9.63 000 | - 1764
Mean ~0.60 9.61 000 | 1837
4 1 42 1.05 8.72 0.00 13.77
4 2 42 1.05 8.68 ~0.00 1218
Mean 1.05 8.70 0.00 12.98
5 1 0 0.24 9.90 - 0.00. 20.27
5 2 0 0.50 10.10 0.68 19.82
Mean - 0.37 10.00 ~0.34 . 20.05
5 1 42 1.05 968 000 | 1612
5 2 42 0.52 ~10.20 . 004 | 1464  f
Mean ' 0.79 9.94 0.02 15.38 |
6 1 0 0.80 0.97 .18 | 490 |
6 2 0 0.25 0.00 188 . 239
Mean 0.53 0.49 1.53 3.65
6 1 42 1.79 20.83 0.00 23.40
6 2 42 259 | 3.50 0.00 _29.81
Mean 2.19 12,17 0.00 '26.61 |
7 1 0 0.20 0.55 0.62 16.38
7 2 0 0.19 0.26 1.80 10.24
Mean ‘ 0.195 0.41 1.21 13.31
7 1 42 0.06 2.63 0.00 1822
7 ) 42 0.15 2.70 0.00 - 15.58
Mean 0.11 2.67 ~0.00 16.90

DON: = Dissolved organic nitrogen
MBN =Microbial biomass nitrogen
Note: Location 6 is reference location
"Note: Location 7 is fill sample
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Results of Carbon Analysis
Naples Truck Stop Slte
" Naples, UT
"~ April 1999
Location | Replicate | Incubation poc - MBC - “Location | Replicate : CO>-C production (ug/g soil) ) o
Time (ug/g soil) (uig/g soil) : ' Day 7 Day 14 | Day2l | Day28 | Day35 | Day42 | Total CO-C Mean
(d) ' L e oo e ] total CO-C

1 1 0 | 8301 32.76 It 1 9.55 5.55 548 1.25 5.55 1.82 29.20 ,

1 i 42 | ..15430_ 283.21 1 2 6.72 9.32 3.45 3.35 12.50 2.21 37.53 33.37

2 1 0 T149.96 53.50 2 1 6.03 9.61 341 3.66 5.96 1.74 3041 o

2 1 42 145.59 214.33 2 2 549 7.73._. 386 | 210 | .19.83 173 | 4074 _ | . 3558 __

3 ] 0 95.02 20.38 3 1 757 | 1101 | 472 | 470 | 273 | 195 | 3268 T

3 1L L 42 123.40 216.73 3 2 5.91 37.47 NA 2.70 17.78 0.84 64.70 48.69

4 1 0 113.30 6.69 4 1 10.96 6.72 232 143 | 6.67 2.58 30.69 )

4 1 42 198.07 232.43 4 L2, 1277 | 5004 | 232 | 153 [ 23.50 4.39 84.64._ 3767

5 1. 0 ©93.24 1829 5 |1 T 437 | 3946 | 318 077 11695 | 6.39 T2 T
D 1 42 216.53 _416.93 5 2 7.57 47.34 417 211 | 1538 191 78.46 74.79
6 1 0 170.25 36124 6 1 43.64 1234 36.86 3244 94.78 60.43 391.54

6 1 4 | 15350 | 687.76 6 2 43.33 4599 | 2579 17.84 | 12582 | 5331 312.08 351.81

7 1 0 [T 77935 268.25 7 1 7.38 3544 5.09 3.75 40.19 7.69 99.53

7 1 42 90.15 . - 821.58 T 2 3.23 _33.62 4.26 3.06 63.10 2.85 110.12 . 104.83

DOC = Dissolved organic carbon

MBC = Microbial biomass carbon

Note: Location 6 is refefence locatiori
- Note: Location 7 is fill sample




o TABLE 8.
" Results of Enzyme Analysis.
‘Naples Truck Stop Site
Naples, UT
April 1999
. Location | Replicate | Incubation | Dehydrogenase | B-glucosidase
: : Time Activity Activity
, ' (ug TTF/g soil) | (ug PNP/g soil)

1 1 0 0:94 3.06
1 1 42 1.67 13.66
2 1 0 3.95 411
2 1 42 5.90 5.93
3 1 - 0 2.92 0.33
; 3 1 42 6:41 4.44
: 4 1 0 2.36 - 055
f 4 1 42 2.15 4.62
{ 5 1 0. 0.93 1.54
‘ 5 1 42 5.18 4.77
6 1 0 3.53 24.50
6 1 42 8:54 52.64
7 1 0 3.29 5.50
7 1 42 3.80 9.26

Note: Location 6 is, reference: location
Note: Location 7 is fill sample




" TABLE9.

Results of Fungal Analysis
‘Naples Truck Stop Site
Naples, UT -
April 1999
Location | Replicate |Incubation| Soil wt. [Soil dry wt.f Active Fungal | Active Fungal. |
Time ® (® Length -Biomass. -
(d) | (cm/gsail) | (ug/g soil)

1 1 0 11.93 0.86 0.00 0.00

1 1 42 12.46 0.76 0.00: 0.00

2 1 0 11.91 0.89 0.00 0:00

2 1 42 13.93 0.74 37.64 0.48

3 1 0 12,89 092 0.00 0.00

3 1 42 12.22 0.72 0.00 0.00

4 1 0 13.56 ~0.88 0.00 0.00

4 1 42 12.44 075 | 0.00 0.00

5 1 0 13.17 0.90 | - 0.00 0.00

5 1 42 15.21 078 |  25.08 0.18
6 1 0 16:04 0.93" | 41.83 0.84 1.
6 1 42 12.35 0.80 | 553.03: 7.12
7 1 0 15.06 0.94 0.00 0.00 :
7 1 42 12.35 0.80 - 17.44 0.13 f

Note: Location 6 is reference location

Note: Location.7 is fill sample -
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" TABLE 10.
Comparison of Mean Metal Concentrations Detected in Soil

Naples Truck Stop Site
Naples, UT
‘April 1999
IM USGS™ USGS [ Naples Truck
etal County | Western US Stop Site
Samples
- [Aluminum 20,000 53,000 7.100. |
[Antimony NA 0.47 'ND
~ ||Arsenic . 6.3 55 . 53
-[Barium 300 580 210
[Beryllium N 068 0.45
~ |Boron 30 23 11
{[Cadmium NA NA 0.08
[[Calcium 7,500 18,000 66,000
[Chromium 50 41 8.9
f[Cobalt 5 7.1 3.7 :
{[Copper 20 21 . 88 | -
fitron 10,000 21,000 8200 |
{Lead N 17 80
{Magnesium 3,000 7,400 6,800
Manganese’ 150 380 180
IMercury . 0.06 0.046 ND
{IMolybdenum N - 0.85 - 0.76
* INickel 10 15 8.0 1
{lPotassium 17,000 | 18,000 1,600 N
lSelenium: 01 023 ND "
|lSilver NA NA ND |
Sodium 1. 7,000 9,700 - 240 “
Thallium NA NA ND b
[Vanadium 30 70° 21
" Zinc T30 55. 26

"NA denotés the elements were not -included in the list
ND denotes compound not detected .
Note: All samples recorded in parts per million
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TABLE 11.

Comparison of Mean and Standard Deviation for Metal Concentrations
Detected in REAC and U.S.G.S. Western U.S. Samples

Naples Truck Stop Site
" Naples, UT
April 1999
etal I WesternU.S. : Samples = . ':
. | Mean | Standard || Mean | Standard |
| Deviation ||  Deviation |
Aluminum | 58,000 | 20,000 || 7,1000 | 1,400 |
{|Antimony 047 22 |l_ND { ND |
Arsenic 5.5 2.0 53 0.2 i
Barium 580 1.7 210 36 ﬂ!
Beryllium 0.68 2.3 0.45 006 |
Boron 23 2.0 11 29. |
Cadmium NA [ Na 0.08 0.17
ICalcium 18,000 | 31,000 66,000 19,000
i{Chromium 41 2.2 8.9 1.2
{[Cobalt 7.1 2.0 3.7 0.58
- {Copper 21 2.1 8.8 1.2
lfIron 21,000 | 20,000 8,200 880.
k:d B 17 1.8 8.0 3.1
- [Magnesium 7,400 22,000 6,800 1,200
[Manganese 380 20 180 29
[Mercury 0046 | 23 ND ND
(Molybdenum 0.85 2.2 0.76 0.14
iiNickel C 15 2.1 8.0 1.2
[Potassium 18,000 7100 1,600 370
Selenium 0.23 24 ND ND
Silver NA ‘NA ND - ND
Sodium 9700 | 20,000 240 75
Thalliuni NA NA = ND ND
Vanadium 70 2.0 21 0.81
Zinc 55 1.8 26 3.4

ND denotes not detected

NA denotes.compounds not found in list

Note: All'samples recorded in parts per million -




TABLE 12
_ Natural Resources Conservation Service Results for Soil Samples -
Naples Truck Stop Site
Naples, Utah
April 1999
Map Symbol | Soil Series | Equivalent REAC . | Depth of Cation Exchange
| I Name . | Sampling Area | Sample * Capacity
o ‘ " (Inches) (neq/100g) _ ___| (mmhos/ch
162 [Nolava  ____[Naples Truck Stop 34-60 | 70-120 79-90]  0-4.
162 . |Nolava Naples Truck Stop 46 - 65 8.0-12.0 79-90] 0-4
_.-163  |Nolava Reference Aréa - 46-65 | 80-120 19-9.0 0-4
163  |Nolava |ReferenceArea | 46-65 | 80-120 7.9-9.0 0-4

Note: _.Mu_ltipie samples collected by the NRCS, 1999.




“TABLE 13.

Companson of Elements Sufﬁdent for Plant Growth with Soil Samples Collected at

Naples Truck Stop Site
Naples, Utah
April 1999
[Element Epstein Naples Truck Stop ]
i Concentration | Concentration
| (mgkp (mg/kg)

[Potassiom | 10,000 _ 108
l[Calcium 5,000 14,000
Magnesium 2,000 910
|lPhosphorus 2,000 21
JBoron 20 1.5
JManganese 50 21
1\Zinc ' 20 14
‘ICopper 6 0.58 -
[Molybdenum: 0.1 ~0.76

Note: Naples Truck Stop concentrations are means (n=7)

mg/kg denotes milligrams/kilogram
Source: Epstein, 1965.
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Iﬁiroduct‘ion

. REAG, in response to WA #3-367, provided analytical support for environmental samples collected from the Naples Truck

‘Stop located in Naples, UT as described in the following table. The support:also included QA/QC; “data review, and

16T DEL\AR:981 INAPLESAR

of

| ;‘ 'Cl.lSthy

‘Chain o

Number
of

| Samples | .
Analyzed

~Sampling
Date

‘Date

"~ Received |

The sa_rhples ﬁ.efez treated with procedures consistent with those descnbed in SOP #l.‘008: PR

. Analysis .

) ,Laborﬁtory

preparation of an analytical report containing a summary of the analytical methods, the results; and the.QA/QC ‘resuts.

' .3367-0004

~ 3367-0005

' 3367-0006

|| 3367-0007

oo [ |e s |eo

11/02/98.

" 11/04/98 |- 5: Soil

0001

Pesticide/PCB

REAC

| TAL Metals, Mo, B |

Galson

| .-voc

REAC

. TPH, Semivolatiles

"-.'Hervbici_des =

i

Kemron .
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 CASE NARRATIVE

‘Data Package H507 - VOC Analysis

- Inthe initial calibration of 10/28/98, tﬁe percent relative standard deviation(%RSD) for naphthalene (44%) exceeded the
: -acceptable QC limits. This compound was not detected in the. assoclated samples; the data are not affected

ln the continuing cahbrauon of 11/04/98 (am), the: percent difference (%D) for.acetone- (27%) exceeded the acceptable QC
- limits. This compound was not detected in the associated. samples; the data are not affected.

In the continuing calibration of 11/04/98 (pm), the percent difference (%D) for naphthalene (30%) exceeded the acceptable

. QC limits. This compound was not detected in the associated samples; the data are not-affected.

=

Data Package H497 - ‘Pesti'c'ide/PCB Analysis:

Peak’ helghts were used instead of compound concentrations to calculate the-percent breakdown for the performance

" . evaluation mixture (PEM) of 10/20/98. This PEM was within the acceptable QC criteria using peak helghts '

In. the continuing calibration of 11/06/98, the percent difference (%D) for endosuifan sulfate (27%) exceeded the acceptable
QC limits. This compound was not detected in the associated samples; the data are not affected :

- ‘Data Package H537 - Metals Analysis

Lead (0.273 mg/kg) and zinc (1.855 mg/kg) were detected in the method blank. The results for these metals in the associated
samples 3367-001. 3367-002, 3367-003, 3367-004, 3367-005, 3367-006, and 3367-007 are greater than five times the

respective concentrations found in the method blank: these data are not affected. - The results for these metals in the. sample

3367-008 (Field Blank) are Iess ‘than five times the respective. concentrations found in the method blank and should be

i con51dered nondetected.

* Aluminum (24.3 mg/kg). barium (0.37 mg/kg) calcium (37.1 mg/kg), chromium (0.27 mg/kg), copper (2 0. mg/kg), iron

94 4 mg/kg). lead (0.63 mg/kg), magnesium (10.6:mg/kg). manganese 23 mg/kg), and zinc (2.7 mg/kg) were detected iin

’ ‘Athe field blank (sample 3367-008).

The recoveries of the matrix spike (26%) for antimony and the matrix spike (131%) for arsenic in the sample 3367-002 were
outside the acceptabie:QC limits. The results for antimony in the associated samples 3367-001, 3367-002, 3367-003, 3367-
004. 3367-005. 3367-006. 3367-007, and 3367-008 should be considered unusable. The resuits for arsenic in the same
associated samples (exceptme 3367-008).should be considered estimated. The result for arsenic in the sample 3367- 008 is
not affected. :

6 TDEL ARSI NAPLESAR
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Data Package H508 - Herbicides, Semivolatiles, and TPH Analyses |

The temperature:of the sample cooler was 7 °C:wheh it was received by the subcontracted laboratory.

‘The field blank sample (33.67-'008)'was. not analyzed for the semivolatile compounds (4-nitrophenol and pentachlorophenol),
nor for the library search compounds (bentazon, chloramben, and 5-hydroxydicamba). None of these compounds was

detected in the associated samples; the data are not affected.

In the analysis for herbicides, the matrix spike (3%) and matrix spike duplicate (4%) recoveries for dinoseb in the sample -

:3367-002 were outside the acceptable-QC limits. Additionally, the LCS recovery (0%) for dinoseb was outside'the

acceptable'QC limits. The results for dinoseb in all the associated samples (3367-001, 3367-002, 3367-003, 3367-004, 3367-

005, 3367-006, 3367-007, and 3367-008).should be considered unusable.

In the analysis for semivolatiles, the recoveries of two base-neutral and one acid surrogates were outside the acceptab'ie QC
limits. The target:compounds for this analysis are from the acid fraction; the data are not affected. o

In the analysis for semivolatiles, the internal standard areas for ~acehaphthene-d10and<‘ perylene-d12 were outside the

acceptable QC limits for the sample 3367-007. The result for 4-nitrophenol in this sample should be considered estimated.

-
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Dioxin 7

CLP
cocC

CONC
‘CRDL
‘CRQL

DFTPP

336T\DEL\AR\OBIZ\NAPLESAR

Summary of Abbréviations
Atomnc Absorption
_The analyte was found in the blank
Bromofluorobenzene
Centigrade

-denotes Polychlorinated Dibenzo-p-dioxins and Polychlonnmd Dibenzofurans.and/or: PCDD
and PCDF
" Contract Laboratory Protocol

‘The value is. greater than the highest linear standard and is estimated

- Internal Standard

.. Matrix Spike

_ Not Calculated:.
- Not Requested

- Practical Quantitation Limit
“Parts per billion by volume

Relative Percent Difference
~ iRelative Standard Deviation
* Selected lon Mode

liter . - g .gram pe .~ picogram
milliliter mg : ‘milligram
- microliter ‘

(Surrogate Table) this value is from a diluted sample and was not calculated
(Result Table) this result was obtained from a diluted sample-

Chain of Custody

Concentration

Contract Required Detection Limit
Contract Required Quantitation Limit
Decafluorotriphenylphosphine
Detection Limit

Estimated maximum possible concentration-
Inductively Coupled Argon Plasma

The value is below the method detection limit:and is estimated
Laboratory Control Sample

Laboratory Control Sample Duplicate

Method Detection Limit

Matrix Interference

Matrix Spike Duplicate
Molecular Weight
either Not Applicable or Not Available

Not Spiked
Percent Difference.
Percent Recovery

Quantitation Limit.

Toxic Characteristics Leaching Procedure

Denotes not detected

Weathered analyte; the results should:be regarded as estimated -
cubic meter kg Kkilogram Ug : microgram

denotes a value that exceeds the acceptable QC limit . ‘
Abbreviations that are specific to a particular table are explamed in footnotes on that
table '

Revision 07/09/98
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" consisting of bromochloromethane, 1;4-difluorobenzene, and chlorobenzene-d;. S

_The purge and trap unit consisted of: A Tekmar concentrator (3000~$eries)-ﬂuipped: with ‘an autosampler (Dynatech) and a

- (60/80.mesh). ‘ .

: ‘A Hewlett Packard 5970 GC/MSD equipped with an RTE-A data system was usedto analyz_é:thefdata.

" The instrument conditions were:-

" the system was.tuned with 50 ng:BFB and passed a continuing calibration check when analyzing a 50 jig/L standard mixture

- 336TDELARWEIZNAPLESAR

Analytical Procedure for VOC in'Soil

Analytical Procedure » B
A modified 524.2 method for the analysis.of Volatile Organic Compounds in soil was used. ‘Samples were purged, trapped;

and desorbed to a GC/MS system. Priorto purging, the samples were spiked with a three component surrogate mixture
consisting of toluene-d,, 4-bromofluorobenzene and 1,2-dichloroethane-d,, and a three:component internal standard mixture

trap consisting-of a VOCARB 4000 (Supelco), which itself contained of four adsorbent beds: Carbopack B (graphitized
carbon 60/80 mesh), Carbopack C (graphitized carbon 60/80 mesh), Carboxen-1000 (60/80 mesh), and Carboxen-1001

The purge and trap instrument conditions were:

Purge - ‘ 10 min at 25°C .

Dry Purge . : 2 minat 25°C
Desorb Preheat ‘ o 230.°C

Desorb . 4 min.at 230.°C
Purge Flow Rate .~ 40 mL/min
Bake < o ‘8 min at 250 °C

" Column: ) _ 30 meter x 0.53mm ID, RTx-Volatiles
o o (Restek Corp.) column with 3.0pm thickness.

Temperature: ' 5minat10°C
‘ L ' 6 °C/min to. 140°C
0.1 min at 140 °C
12 °C/min to 160 °C
5 min at 160°C"

Flow Rate - B Helium at 10:mL/min
~ GC/MS Interface ‘ Glass jet separator with 30 mL/min helium make-up gas at 250 °C.
Mass ‘Sp‘eétromet'er: ' Electron fimpact-lbnizatioh at:a nominal electron énergy of 70 electron

volts. scanning from 35-300 amu:at one scan/sec.
Computer: S Preprogrammed to ﬁlot‘ Extracted.lon Current Profile (EICP): Capable
B ‘ ~ of integrating ions and plotting :abundances-vs time or scan number. A
library search (NBS-Wiley) for tentatively identified compounds was
performed on samples. L S o
The GC/MS system was calibrated using 6 VOC standards at 5. 20, 50, 100, 150, and 200 pg/L. Before ‘analysis,‘each day, -

in which the responses were evaluated by comparison to the average response of the calibration curve.

GO0~
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_ The results are hsted in Table 1.1 and the Tentatively ldentxﬁed Compounds are hstéd in Table 1.2. The.concentrations-of
the analytes were calculated usmg ‘the 'followmg €quation:

B
i
L

DFx A, x1;

C,= ,
A, X RF (or RF,J) x W,xD

where

=: concentmtlon of the target analyte (ug/L)
Dilution Factor

Area of the target analyte:

= ng of specific intemal standard :
= Area of the specific internal standard

= Response Factor.

= average Response Factor

= Weight of sample (g)

= Decimal percent solids

F

>00

=

 vEzErT

The average Response Factor'is used when a sample is: assoclated with aninitial callbranon curve. The Response Factor i is
used when a sample is' assocnated ‘with a continuing. calibration curve.

Response Factor calculation:

The response factor (RF) for each specxﬁc analyte is quantitated based on the area response from the continuing calibration
check as follows:

Ac X lis.
RF = . ,
Ais‘ X 1c
Where;
RF = Response factor for a specific analyte
A = Area of the analyte in the standard
1, = ‘Mass of the specific internal standard
A, = Area of thespecific internal standard

—
3

Mass of the analyte in ‘the standard

=
=
!
lz:
™
13
+
=
1

Fgve &

alf

where
n = number of Samples

Revision of 6/28/94.
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Analytical Procedure for Pesticide/PCB in Soil

Extraction Procedure

Tlurty grams of sample were mixed with thirty grams of sodium sulfate and were spiked with a.surrogate solution consisting -

of tetrachloro-m-xylene and decachlorobiphenyl. The prepared sample was then extracted three times with 60:mL portions

_ of hexane.The combined extracts were filtered and concentrated'to 5.0 mL..

Gas Chromatographic Analysis

The samples were analyzed for pesticides and PCBs (screening) using simultaneous-dual column injections. The analysis

“was done on an HP 6890 GC/ECD system, equipped with-an HP 6890 automatic injector, and controlled with-an HP-
ChemStation. The following conditions were employ’ed; _

First Column : DB-608, 30 meter, 0.32mm fused silica

: capillary, 0.50 pm film thickness
Injector Temperature - 200°C
Detector Temperature 325°C
Temperature Program_ 120°C for 1 minute o
. _ o , - 9°C/min to 285 °C, 10 min at 285°C
Injection Volume. - ipl :
Second Column " ‘Rtx-CLPesticides, 30 meter, 0.32mm fused silica
: - capillary, 0.50 pm film thickness
Injector Temperature - 200°C
Detector Temperature - 325°C
Temperature Program' : 120 °C for | minute
v 9 °C/min to 285 °C, 10 min.at.285.°C
Injection Volume 1uL

The gas chromatographs were calibrated using 5 pesticide standards at 20, 50, 100, 200, and 500 pg/L. Theresults from
each mixture were used to calculate the response factor (RF) of each-analyte and the average Response Factor was used to
calculate the concentration of pesticide in the sample. Quantification was based on the DB-608 column: (signal 1) and the
identity of the analyte was confirmed using the Rtx-CLPesticides column (signal 2). A fingerprint chromatogram was run
using each: of the seven: Aroclor mixtures and toxaphene; calibration curves were run only if a particular Aroclor or
toxaphene was found in the sampie. ' : ' '

AI6TDELAR\9OB IZWNAPLESAR:
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where

<rgn
5“'11

oe<n

Response Factor calculation: .

The RF for each specific analyte is quantitated based on the area 'response from the continuing calibration check as follows:

" The pesticide/PCB results for soil, listed in Table 1.3, are calculated by using the following formula:

c DFxA xV,
“  RF,_xVxWxD

Concentration of analyte (ug/kg)
‘Dilution Factor

Area or peak height

Volume of sample (mL)
Average response factor
Volume of extract injected (uL)
Weight of sample(g) =
Decimal percent solids

RN

All

total pg. injected

where L
‘ A, = Area or'peak height

and
‘ RF +..+RF,
RF,. = —

n
where
n = number of samples
" Revision 7/22/97.
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Analytical Procedure for Metals-in Soil

The subcontracted laboratory determmed the concentmtxons of metals in sonl samples by followmg the SW-846 methods
..6010 and 7000. ‘The results of the analysés-are listed in Table 1.4. -

‘\

' Analytical’Procedure for Herbicidesin. Soil

The subcontracted laboratory determined the concentratlons of herbicides in sonl samples by following the method 8151A
‘I‘he results of the analysis are listed in Table 1.5, , )

= e

Analytical Procedure for Semi'volatiles: in Soil

. K T . : .
The subconfraoted I_aboratory determined the concentrations of semivolatiles in soil :samples"by'following the method
'8270C\3550B. The results of the analysis-are listed in Table 1.5. ' S

Analytical Procedure for TPH in Soil - |

The- subcontracted laboratorv determined the concentration of TPH in sonl samples by followmg the modlﬁed EPA method ‘
1 8 1. The results.of the analysis are hsted in Table 1.5. :

336TDELIAR9S| INAPLESAR-
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‘WA# 3-367 Naples Truck Stop

Table 1.1 Results of the Analysis for VOCin Soil.

IIETOWPANGE Iwroc

Based:on dry weight
SAMPLE # : ‘Sand.Blank: 3367-001 3367-004
.LOCATION : Location 1 location 4
COLLECTED : 11/02/98 11/02/88
ANALYZED : 11/04/88 11/04/98 -11/04/98
INJECTED : 11:13 AM 12:00 14:22
FILE# A5195 A5196 A5199-
~ DIL.FACT.: 1 1 1
" "% Solid : 100 - 88 7
UNIT: ughkg - ug/kg ‘glkg
COMPOUND CONC. MDL CONC. MDL CONC. WMDL
Dichlorodifluoromethane v 1.0 U 1.2 u 1.1
Chloromethane U 1.0 U 1.2 u 1.1
Vinyl Chioride u 1.0 U 1.2 u 1.1
Bromomethane U 2.0 U .23 v 2.3
_Chloroethane Ty 1.0 u 1.2 v 14 -
Trichlorofluoromethane. v 1.0 0] 1.2 A - 1:1
Acetone . U 20 U 23 430 23
1,1-Dichloroethene U 1.0 U 1.2 {02 1.1
Carbon Disulfide u 1.0 u 1.2 u 1.1
Methylene Chioride u 10 u 1.2 U 11
Methyi-tertiary-butylether 8) 1.0 V) 1.2 u 1.1
trans-1,2-Dichloroethene v U 1.0 u 1.2 U 11
1.1-Dichloroethane u 1.0: V) 1.2 U 11
2-Butanone U 4.0 (U 47 12 46
2.2-Dichloropropane ) 1.0° V) 1.2 U 1.1
cis-1,2-Dichloroethene U 1.0 U 1.2 ) 1.1
Chioroform U 1.0 U 1.2 1) 1.1
1,1-Dichloropropene U 1.0 U 1.2 U 1.4
1,2-Dichloroethane V) 1.0 U 1.2 - U 1.1
1.1.1-Trichloroethane V) 1.0 RV 12 - 9] 1.1
Carbon Tetrachloride U 1.0 U 1.2 U 1.1
Benzene U 1.0 U 1.2 u 11
Trichloroethene u 1.0 U 1.2 V] 11
1.2-Dichloropropane 1] 1.0 u 1.2 J 1.1
Dibromomethane 0] 1.0 U 1.2 U 1.1
Bromodichloromethane v 1.0 U 1.2 U 1.1
cis-1.3-Dichloropropene u 1.0 u 1.2 V] 1.1
trans-1.3:Dichioropropene v 1.0 U 1.2 U 1.4
1.1.2-Trichloroethane u 1.0 U 1.2 U 1.1
1.3-Dichloropropane U 1.0. U 1.2 Ve 14
Dibromochloromethane U 1.0 U 1.2 ) 1.4
1.2-Dibromoethane U 1.0 (U] 1.2 u 14
Bromoform U 1.0 8V 1.2 u 1.1
4:Methyl-2-Pentanone U 20 V) 23 u 2.3
Page 10f2 RV1173
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‘ l o Table 1.1 (cont.) Results of the Analysis for VOC in-Soil
| : : WAZ# 3-367- Naples Truck Stop SR
l » ~ Based on dry weight
. g SAMPLE# : . . Sand Blank 3367-001 3367-004-
g ' 'LOCATION : . : Location 1 location 4 -
' : '‘COLLECTED: _ 11/02/98 11/02/98
- ' ~ ANALYZED - 11/04/98 11/04/98 _14/04/98
: INJECTED : 11:13AM 12:00 14:22
i .FILE# : A5195 - A5196 - A5199
: '  DIL. FACT:: 1 1 1.
o % Solid : .. 100 - 86 87
- UNIT - Hg/kg - uglkg Hg/kg _ _ S
. l COMPOUND CONC. MDL CONC. MDL ‘CONC.  MDL CONC.  MDL CONC. MDL
' _ Toluene v 1.0 - U 1.2 u 11
. 2-Hexanone U 20 v 23 v 23
‘ Tetrachloroethene U 1.0 v 12 u 11
. Chiorobenzene =y 1.0 u 1.2 U 1.1
I' 1.1,1,2-Tetrachloroethane (VI 1.0 U 1.2 e 1.1
| E , Ethylbenzene U 1.0 V) 12 u 1.1
. _ p & m-Xylene u 1.0 U 1.2 U 1.1
, o-Xylene U 1.0 U 1.2 u 11
g I Styrene u 1.0 U 1.2 U 1.4
i Isopropylbenzene. : U 1.0 U 1.2 u 1.1
- 1,1,2,2-Tetrachioroethane v U 1.0 ‘U 1.2 u 1.1
1' 1,2.3-Trichloropropane u o 10 v 12 v 1.1
L Bromobenzene u 1.0 U 1.2 U 1.1
n-Propylbenzene U 1.0 U 1.2 U 1.1
2-Chlorotoluene u 1.0 u 127 U 1.1
4-Chiorotoluene u 1.0 v 12 U 1.1
1,3,5-Trimethylbenzene . (I 1.0 U 1.2 V) 11
tert-Butylbenzene. . u 1.0 v 1.2 U 11
1.2.4-Trimethylbenzene v 1.0 V) 1.2 .U 1.1
sec-Butylbenzene - 1.0 u 1.2 u 1.1
1.3-Dichlorobenzene ] 1.0 v 12 U 11
p-Isopropylitoluene U 1.0 ] 1.2 (Th 11
1.4-Dichlorobenzene u 1.0 U 1.2 u 11
~1.2-Dichlorobenzene Y 1.0 u - 12 U 11
n-Butylbenzene u - 1.0 U T 12 U 1.1
1,2-Dibromo:3-Chloropropane; v 10 U 1.2 U 114
1.2.4-Trichiorobenzene Y] 1.0 U 1.2 U 1.
Naphthalene U 1.0 U 12 U 1.1
Hexachlorobutadiene u 1.0 t} 12 . v R
+.2.3-Trichlorobenzene. . u 1.0 LY 1.2 (0] 11

Page 20of2 RVA173
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Table 1.1 (cont.) Resuitsof the Analysis for VOC.in Soil
WA# 3-367 Naples Truck Stop

Based on dry weight Co
SAMPLE # : Sand Blank 3367-009 3367-008 3367-007 3367-006
LOCATION : ' Trip Blank Field Blank Fill Location 6 .
COLLECTED: 11/02/98 11/02/98 11/02/98 11/02/98
ANALYZED : 11/04/98 11/04/98 11/04/98 ‘11/04/98 11/04/98
INJECTED : 17:10 . 17:57 18:44 19:31 20117
FILE# AS5202 A5203 A5204 A5205 A5206
_ DIL. FACT. 1 1 1 1 "1
- % Solid : 100 100 100 85 92
UNIT = ug/kg ug/kg Hglkg Hg/kg Hg/kg
COMPOUND CONC. ~MDL CONC. ‘MOL CONC: M™DL CONC. MDL  CONC. MDL
Dichiorodifiuoromethane ) - 1.0 U 1.0 V] 1.0 U 141 U 1.4
Chloromethane: U 1.0 ) 1.0 (V) 1.0 [ 1.1 U 1.1
Vinyi Chloride uU. 1.0 u 1.0 1V 1.0 V) 11 Ty 1.1
Bromonmiethane v 2.0 U 2.0 v 20 -y 21 u 2.2
Chioroethane ==y 1.0 v 1.0 u - 10 1] 1.1 U 1.4
Trichlorofiuoromethane U 1.0 U 1.0 0] 1.0 U 1.1 v 11
Acetone u 20 U 20 u 20 U 21 u 2.2
1,1-Dichloroethene u 1.0 v 1.0 v 1.0 u 1.1 u 11
Carbon Disuffide U 1.0 U 1.0 u 1.0 u 1.4 U 1.1
Methylene-Chloride .U 1.0 U 1.0 U 1.0 U 1.1 1] 1.1
Methy}-tertiary-butylether U 1.0 u 1.0 u 1.0 v 11 u 11
trans-1,2-Dichioroethene. Y 1.0 0] 1.0 U 1.0 U 1.1 U 1.1
1.1-Dichloroethane Y 1.0 v 1.0 ] 0 .U L1 N I
2:Butanone Y 4.0 v 4.0 U 4.0 Y 4.2 ) 4.3
2.2-Dichioropropane u 1.0 U 1.0 U . 1.0 U 1.¥ Lt 1.1
cis-1,2-Dichloroethene. u 1.0 w 1.0 . 6 U 1.1 v 11
Chloroform U 1.0 (6] 1.0 U 1.0 - u 14 U 11
1,1-Dichioropropene u S 1.0 v 1.0 U 1.0 U 14 ] 1.1
1.2-Dichloroethane U 1.0. ‘U 1.0 U 1.0 U 1.1 U 1.1
1.1.1-Trichloroethane: - U 1.0 u 1.0 U 1.0 .. U 1.1 - 1.1
Carbon Tetrachloride u 1.0 U 1.0 U 100 U 11 U 14
Benzene v 1.0 u. 1.0 U 10, .U 1.1 "y 1.4
Trichloroethene u 1.0 U 1.0 U 1.0 - 0] 1.1 ) 1.4
1.2-Dichioropropane U 1i0 U 1.0 u 1.0 v 11 U 1.4
Dibromomethane v 1.0 U 1.0 v 1.0 uo 1.1 1) 1.1
Bromodichloromethane J¢) 1.0 U 1.0 U 1.0: U 1.1 V) 1.1
cis-1.3-Dichloropropene- v - 1.0 u 1.0 v 1.0 LU 1.1 v 11
trans-1,3-Dichloropropene: Vi 1.0 U 1.0 U 1.0 U 1.1 U 1.1
1.1,2-Trichioroethane u 1.0 U 1.0 U 1.0 U 1.1 v 11
1.3-Dichloropropane U 1.0 U 1.0 u 1.0 U 1.4 . U 1.1
Dibromochloromethane: u 1.0 U 1.0 U 1.0 U 1.9 v 1A
-1,2-Dibromoethane U 1.0 U 1.0 (T 1.0 1] 14 K 1.1
Bromotorm U 1.0: 1e) 1.0 V) 1.0 U 1.1 6} 1.1
4 Methyl -2-Pentanone v 2.0. W 20 7] 20 U 2.1 V] 2.2
Page 1 of2 RVT1174
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Table 1.1 (cont.) Resutts of the Analysis for VOC in-Soll
WA# 3-367 Naples Truck Stop- '

1.2.3-Tnchlorobenzene

1.0

Based on dry weight
SAMPLE # : ‘Sand ‘Blank 3367-009. 3367-008 3367-007 3357-006
ILOCATION : Trip:Blank ‘Field Blank - Fill Location 6
COLLECTED : 11/02/98 . 11/02/98 11/02/88 11/02/98
ANALYZED 11/04/98 11/04/98 11/04/98 11/04/98 - 11/04/98
INJECTED : 17:10 17:57 18:44 19:31 20:17
FILE# A5202. A5203 ~ A5204 AS5205 A5206
DIL. FACT.; 1 1 1 1 -1
" %:Solid : 100 100 100 85 92
UNIT :. iug/kg pa/kg ug/kg - ug/kg ng/kg.
COMPOUND CONC. MDL CONC. MDL CONC. MDL CONC. MDL CONC. ‘MDL
Toluene U - 1.0 U 1.0 U 1.0 U 1.1 U - 1.1
2-Hexanone U 20 V) : 2.0 U 20 U 2.1 U 2.2
Tetrachloroethene U 1.0 v 1.0 ] 1.0 u 11 u- 1.1
Chiorobenzene. , v 1.0 u 1.0 u 10 v 1.1 u 1.1
1,1,1.2-Tetrachloroethane S 1.0 U 1.0 U . 1.0 v 11 U 1.1
Ethylbenzene .U 1.0 u 1.0 U 1.0 V] 11 u 1.1
p & m-Xylene ) 1.0 U 1.0 u 1.0 v 11 U 11
o-Xylene v 1.0 u 1.0 u 1.0 v 1.1 u 1.1
Styrene _ U 1.0 V) 1.0 U 1.0 U 1.4 U 1.1
- Isopropylbenzene u 1.0 U 1.0 u 1.0 (V] 1.1 u 11
1,1,2,2-Tetrachioroethane U 1.0 u 1.0 u 1.0 u. 11 u 1.1
- 1,2,3-Trichloropropane R ¢ 1.0 U 1.0 .U 1.0 (V] 1.1 U 1.4
Bromobenzene U 1.0 u 1.0 v 1.0 u 1.1 u 11
n-Propylbenzene U] 1.0 U 1.0 -y 4.0 U 1.1 v 1.1
2-Chlorotoluene u 1.0 V) 1.0 U - 1.0 U 1.1 U 1.1
4-Chlorotoluene V) 1.0 U 1.0 ) 1.0 i} 1.1 U 11
1,3.5-Trimethylbenzene U 1.0 u 1.0 u 1.0 u 1.1 v 1.1
tert-Butylbenzene U 1.0 U 1.0 u 1.0 u 1.4 v 1.1
1,2,4-Trimethylbenzene u 1.0 U 1.0 L] 1.0 U 1.4 1t} 1.1
sec-Butyibenzene U 1.0 u 1.0 U 1.0 u 1.1 (U} 1.1
1.3-Dichlorobenzene. u 1.0 U 1.0 U 1.0 U 1.1 ) 1.1
p-isopropyltoluene. U 1.0 v 1.0 U 1.0 ] 1.1 u 1.4
1.4-Dichlorobenzene U 1.0 o 1.0 v 1.0 u 1.1 U 1.1
1.2-Dichlorobenzene: U 1.0 v 1.0 U 1.0 U 11 §) 1.1
niButylbenzene U 1.0 (o] 1.0 U 1.0 U 1.1 U 11
1.2-Dibromo-3-Chloropropane v 1.0 U 10 u. 1.0 u 1.1 U 1.1
1.2 4-Trichlorobenzene u 1.0 0} 1.0 U 1.0 U 1.1 u 1.1
Naphthalene. u 1.0 u 1.0 U 1.0 v 1.1 u 1.1
Hexachlorobutadiene U 1.0 V] 1.0 u 1.0 (6} 1.1 V) 1.1
u U 1.0 U 1.0 U} 1.1 U 1.1

Page 2012 RV1174
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Table 1.1 (cont)) Results of the Analysis for VOC in Sol
WA# 3-357 Naples Truck Stop.

23T OwAre8 1 2vac

‘Based:on dry weight
SAMPLE # : Sand Blank 3367-005 3367-003 3367-002 -
LOCATION : : Location 5 Location 3 ‘Location 2
COLLECTED: 11/02/98 11/02/98 . 11/02/98 -
ANALYZED : 11/04/98 - 11/04/88 11/04/98 11/04/88
INJECTED : 17:10 21:04 21:51 22:37
" FILE# - A5202 A5207 A5208 A5209
DIL. FACT.: 1 1 1 1
> % Solid:: 100 89 92 88
UNIT : ug/kg Hg/kg uglkg ~ vghkg
" .COMPOUND CONC. MDL CONC. ‘MDL CONC. - MDL CONC. MDL
Dichiorodifiuvoromethane ) 1.0 u 11 U 1.4 ) 1.1
" Chiloromethane v 1.0 u 1.1 u 1.1 U 1.1
- Vinyk:Chloride v 1.0 v 1.1 u 1.0 u 1.1
* Bromomethane R 2.0 (3] 2.2 U 2.2 (V] 23
Chloroethane Sy 1.0 u 1.1 u 1.4 u 14
* Trichlorofiuoromethane .y 1.0 v 1.1 U 1.4 U 1.1
Acetone u 2.0 61 2.2 45 22 . 46 23
1,1-Dichioroethene v 1.0 U 11 U 1.1 U 1.1
Carbon Disulfide (U 1.0 U 1.1 U 1.4 0) 1.1
‘Methylene Chloride, 10} 1.0 U 1.1 V) 1.4 Y 11
Methyi-tertiary-butylether U 1.0 U 1.1 u 1.1 v 1.1
" trans-1,2-Dichloroethene . v 1.0 U 1.1 U 1.4 i 1.1
1;1-Dichloroethane U 1.0 U 1.1 U 1.1 v 11
'2-Butanone u 40 u 45 U 43 v _ 45
‘2,2-Dichloropropane u 1.0 u 11 u 11 v 1.1
cis-1,2-Dichloroethene v 10 U 11 v .11 U 1.1
Chloroform U 1.0 (VI 1.1 v 1.1 U 11
1,1-Dichloropropene. U 1.0 U 1.1 U 1.1 i 1.1
1,2-Dichioroethane: U 1.0 [V 1.1 U3 11 v 11
- 1.1.1-Trichloroethane U 1.0 U - 1.1 (U} 1.1 2V} 1.1
Carbon Tetrachioride. - U 1.0 v} 11 U 1.1 u 1.1
.~ Benzene U 1.0 u 1.1 U 1.1 U 1.1
Trichloroethene u 1.0 U 1.1 u 14 u 1.1
_1.2-Dichloropropane U 1.0 U 11 U 11 U 11
Dibromomethane v 1.0 V) 1.1 u 11 U 1t
‘Bromodichloromethane: U 1.0 0] 1.1 U 1.1 U 11,
_¢is-1,3-Dichloropropene . - U - 1.0 U} 11 v 1.4 1] 1.4
trans-1.3-Dichloropropene u 1.0 W 11 U 1.1 v 1.1
1.1.2-Tnchioroethane U 1.0 v 11 U 1.4 v 1.1
" 1.3-Dichloroprapane U 1.0 u- 1.1 U 1.1 v 1.1
Dibromochioromethane 2] 1.0 U R U 1.1 U 1.1
1.2-Dibromoethane U 1:0 U 11 u 1.1 .Y 1.1
Bromoform : T 1.0 U 1.1 v 1.1 U 1.4
" 4-Methyl-2-Pentanone U 2.0 U - 22 v 2.2 u 23
Page 1-0f 2 . RV1175
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(cont) Results of the Analysis for VOC in Soil

. 3ETDNAGE1 Zwroc

Table 1.1
WA# 3-387 Naples Truck Stop
‘Based on dry weight
SAMPLE # : ‘Sand Blank 3367-005 3367-003 - 3367-002 '
LOCATION : Location 5 Location:3 Location 2
COLLECTED: , . 11/02/88 11/02/98 " 11/02/98
ANALYZED : 11/04/98 11/04/98 . 11/04/98 11/04/98
INJECTED 17:10 - 21:04 21:51 22:37
FILE# A5202 A5207 A5208 . A5208
DIL. FACT.: 1 1 1 1
. % Solid : 100 ‘89 92 88
UNIT = ng/kg ug/kg ughkg - ug/kg
COMPOUND CONC. MDL. CONC. “MDL - CONC. MDL CONC. MDL.
Toluene u 10 U 1.1 S u 11 U 1.1
- 2-Hexanone U 2.0 U 2.2 v 2.2 U 2.3
‘Tetrachioroethene - u 1.0 u 11 U 1.1 LU 1.1
Chiorobenzene v - 1.0 U 1.1 8] 1.1 U 1.4
1,1,1.2-Tetrachloroethane == U 1.0 u 1.1 6] 114 U 1.1
Ethylbenzene U 1.0 U 1.1 u- 11 U 1.1
p & m-Xylene u 1.0 U 11 v 1.1 u 11
_ o-Xylene u 1.0 v 1.1 u 1.1 u 14
Styrene U 10 u. 1 U 11 U 11
isopropylbenzene u 1.0 u 1.1 v 1.1 u 1.1
1,1,2,2-Tetrachloroethane u 10 - v 1.1 u 1.1 u 11
1,2,3-Trichloropropane U 1.0 . (¢) 1.1 u 1.1 U 11
Bromobenzene: . U 1.0 ) 1.1 u - 1.1 ) 1.1
“n-Propyibenzene * v 1.0 (V] 1 u- 11 v 1.1
2:Chlorotoluene .U 1.0 V] 1.1 u 1.1 u 1.1
4-Chlorotoluene U 1.0 - VX 1.1 u 1.1 V) 1.1
1.3.5-Trimethylbenzene ] 1.0 U 1.1 U 1.4 u 1.1
tert-Butylbenzene U 1.0 U 1.1 V) 1.1 U 1.1
1.2.4-Trimethylbenzene, Lu 1.0 U 1.1 u 1.4 v 1.1
sec-Butylbenzene U 1.0 1) 1Y [V 1.1 U 1.1
1.3-Dichiorobenzene Y 1.0 U 1.1 LU 1.1 U} 14
p-isopropyltoluene VL 1.0 v 1.1 V) 1.1 RV) 1.1
1,4-Dichlorobenzene U 1.0 U 1 u 1.1 Y 1.1
‘1.2-Dichlorobenzene U 1.0 U 14 U 1.1 v 1.1
n-Butylbenzene U 1.0 u 11 v 1.1 U 1.4
1.2-Dibromo:3:Chloropropane. U 1.0 u R u 1.4 u . 14
1.2.4-Trichlorobenzene U 1.0 u 11 U 1.1 v 1.1
Naphthalene v 1.0 U’ 1.1 (1] 1.1 u 1.1
‘Hexachlorobutadiene. u 1.0 U 11 U 11 u 1.4
1.2:3-Tnchlorobenzene -y 1.0 U 1.1 u. 14 u 11 -
Page 20of2 RV1175
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Sample #
LabFile#

SAND BLANK
A5195-

" Table 1.2 Results of TIC for VOC in Soil
WA# 3-367 Naples Truck Stop

Con. Factor

poks
1

cas# |

: Compoun‘d

_RT

: 1,
't Conc ||

-t

NO:PEAKS FOUND

o |lo |~ loo o |& Jw |n

-
W

10.
11|
|- 12]
i Y

14

15.

17

18

19

20

1o lo.lo |lo lo lo lo Je lo Jo lo lo Jlo le o |e lo o o lo.

-*Estimated Concen'tral:bn (Response Factor'= 1.0)

13367\DeNANS812\voc
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* Table 12 (cont) Results of TIC for VOCin Sail
WA# 3-367 Naples Truck Stop :

Sample#  3367-001
LabFile#  AS196

Unit
~ Con. Factor -

‘nglke

11628

CAS# ‘ v Compound

Q

| rT

,'Conc -7

T |No PEAKS FOUND

o | |©o |jo |°©

.
>
5 }
I el i ;
' 7;?
9:]' {

11

"~ 13

14

. 15

16

17/

18

20| 1

oloje lole e |lo |6 Jo Jo |lo |lo |lo |lo |o.

“Estimated Con,cemratibn-l(Re_spons‘e Factor=1.0).

. C 001"
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Sample #
LabFile#

" Table 1.2 (cont.) Results of TIC for VOC in Soil
' WA# 3-367 Naples Truck Stop

CAS#

Compound

|NO PEAKS FOUND

1
2
3l
4

5\

.5:’;

7

8

9

10

1}

12

13

14

15

16

17

18,

A9 -

20

*Estimated -Concentration (Response Factor =1.0)

\3367\DehAN9812\voc

-Con. Factor
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Sample #
* LabFile#

Table 1.2 (cont.) Results of TIC for VOC in Soil
WA# 3-367 Naples Truck Stop

SAND BLANK " Unit ‘ng/kg
A5202 - Con. Factor 1

CAS#

Compound ' Q | rRT | Conc
NO PEAKS FOUND ’

10|

-1

12]

13

14}

15|

16

17

18

19

20

o {o |o Jo o |o jo |o _|o

‘Estimated Concentratlbn (Response Factor:= 1.0)

\3367\DeNAND812wvoc
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Sample# . 3367-009
LabFile#  AS203

Table 1.2 (cont.) Results of TIC for VOC in Soil
WA# 3-367 Naples Truck Stop

Unit |
Con. Factor

nglke

CAS# | Compound

Q

RT

Conc

--

NO:PEAKS FOUND

o lo |w o (o la o |n

-
o

-
-

=~

-
W

15

16

17

18

8]

20

.qhg‘oooooo‘oqqoqooooodo

‘ _'Esnmat'edlConcentration (Response Factor'= 1.0)

\3367\DeNAN9812\voc
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Sample #

. LabFile#

Table 1.2 (cont.) Results of TIC for VOC in Soil
: WA# 3-367 Naples Truck Stop

3367008  unit nghg

A5204 o : --Con. Factor ] 1

CAS#

Compound. | @ | rT | conc

L=

NO PEAKS FOUND

I 0 55

o0 jo |~ |Jo |un

10

11

12

13

144

| 15

1l

I 18]

18

19

.20

oqoob.oo*oo__oﬂ_q‘coo‘ooo'o,qﬂ

\3367\DeNANSB12\voc

“Estimated Conceritration (Response Factor =-1.0)." .
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‘Table 1:2 (cont.) Results of TIC for VOC in Soil

WA# 3-367 Naples Truck Stop

Sample#  3367-007 | " Unit

- LabFile# A5205 = - Con.Factor

ng/kg

1.0526

RT

Conc

CAS# | | _ Compound 1 Q

-

{NO'PEAKS FOUND

© o N |0 [ s W N

-
o

-
-

-
n

-
w

14

o lo |lo |lo lo Jo o lo jo Jo o |o o lo.

15

161} ' o o

17

181

18}

20|

o |lo o |Jo Jeo |o.

- *Estimated Concentration (Response Factor ='1.0)

0022
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Sample #

LabFile#

3367-006
A5206

' Table 1.2 (cont.) Results of TIC for VOC in Soil
* 'WA#3-367 Naples Truck Stop

' Unit

‘Con. Factor. ~ 1.087 .

CASH

C'oinpound

-RT

-

Q

Cbn‘é

NOPEAKS FOUND

o

0 |o (N | Jo |[a | (v

-
o

-t
-

=
N

=
(%]

14

15

16

17

o lo lo Jlo le]lo Jo jlo Jlo lo |6 ] jo |o

18

19

120

o |o |o.

“Estimated Concehtrat_ion (ResponSe Factor = 1.0)

\3367\DeNANSE12\voc

002




Table 1.2 (cont.) Results of TIC for VOC in Soil
WA# 3-367 Naples Truck Stop

Sample # 3367-005 ' Unit - pglkg
' LabFile# AS5207 : ‘Con. Factor  1.1236

CAS# . Compound | RT Conc
| no PEAKS FOUND |

o lojo|lojo jo |o Jo |o jo |Jo |Jo Jo |o |Jo |e |e |o o |o

'Esnmate’d f_Conoehtration (Response Factor = 1.0)

0024
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‘Samplef#-
LabFile#

Table 1.2 (cont.) Results of TIC for VOC in Soil
WA# 3-367 Naples Truck Stop

3367-003
A5208

- Unit

Con. Factor

ng/kg

CAS#

Compound

Q.

RT

Conc

-

NO-PEAKS FOUND

& W N

N o (o

w |

10

1

12

13

14,

o lo lo o |Jo lo o Joe lo Jo |o.|o |2 |o

15

L=

16]

17

18]

19|

20|

*Estimated Concentration (Response Factor = 1.0)

A3367\DeNANS812\voc
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Sample #

' LabFile#

Table 1.2 (cont.) Results of TIC for VOC in Soil
WA# 3-367 Naples Truck Stop

3367-002
A5209

Unit

Con. Factor

pg/kg
1.1364

CAS#

Compound

1 Conc

NO PEAKS FOUND

Jo v Jo o | jJw [N

o |lo o o jJo le |Jo jo:

10]

1|

12

o _|o |o |e

13]

| =

14

15

16

17

18

19

20

o |o |o |Jo o |o |e

*Estimated Conoentrandn ‘(Response Factor = 1.0)
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Based’ondryweigl;t
Client ID SBLK110498 - 3367-001 - 3367-002 3367-003 3367-004
Location ' - ' Location1 ‘Location 2 - Location 3 Location 4
" Percent Solid 100 85 ' 88 ©92 87
" Comc. - MDL Conc. MDL Conc. MDL  Comc. - MDL  Conc. MDL
Analyte ngkg ughkg mghks ngke ngkg ngke pgke  neke  ngkg  meks
a-BHC. u 33 U 3.9 16] 3.8 185 3.6 18] 3.8
g-BHC U 3.3 u 39 U 38 U 36 u 38
b-BHC Uu.. 33 U 39 v 38 U 36 RY 38
Heptachlor. U 33 U 3.9 u. 38 U- . 36 U 38
d-BHC =~ U 33 U 39 U 38 U 36 U 3.8
. Aldrin c U 33 U39 U - 38 U 36 U 3.8
* Heptachlor Epoxide U 3.3 U 3.9 U 38 U 36 U 38
g-Chlordane 8] 3.3 u 39 U 38 U - 36 U 38
a-Chlordane - 3] 3.3 U - 39 U - 3.8 U 36 U 3.8
Endosulfan (I) U+ 33 u 39 U 38 .U 3.6 U - 38
. pp-DDE U 33 u - 39 U 3.8 U - 36 u 3.8
Dieldrin U 3.3 6] 3.9 u 38 U 36 u 3.8
Endrin - U 33 U 3.9 u 3.8 Uu 36 U 3.8
pp-DDD . U 3.3 u 3.9 18] 38 U 3.6 U 38
Endosulfan (I1) u_ 33 U 39 u 38" U - 36 U 38
pp-DDT U 3.3 U 3.9 u 3.8 U 36 .U 38
Endrin Aldehyde 23] 33 U 3.9 U 3.8 U 36 U 3.8
" Endosulfan Sulfate U 3.3 u 3.9 U 38 U 3.6 U 3.8
Methoxychlor u- - 33 U - 39 U 38 U . 36 ‘U .38
_ Endrin Ketone . U 33 u 39 U 38 Y 36 u 38
_‘Toxaphene U 83 U 98 4] 95 U 9 U 95,
Aroclor 1016 U 4 - U 49 U 48 U .45 U 48
. Aroclor 1221 ‘U - 83 u 98 U 95 U 90 U 95
Aroclor 1232 U 42 U 49 U 48 Y. 45 U 48
. Aroclor 1242: U 42 u 49 U 48. U~ 45 ] 48
_ Aroclor 1248 U 42 U 49 8] 48 .U 45 U 48
Aroclor 1254 U 42 U 49 8] 48 U 45 U 48
Aroclor1:260 U 42 - U .- 49 U 48 U 45 U 48
002~

Table 1.3 Results-of the Analysis for Pesticide/PCB in Soil

WA# 3-367 Naples Truck Stop
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Table 1.3 (cont.) Results of the Analysis for Pesticide/PCB in Soil
WA# 3-367 ‘Naples Truck Stop

Based on dry weight
Client ID 3367-005 3367-006 - 3367-007 3367-008
Location Location 5 Location 6 Fill, Field Blank = -
Percent Solid 89 . 92 94 100 B
_ Conc. = MDL  Conc. MDL  Conc. MDL - Conc. MDL
Analyte - upkg pg/kg: pgkg pghks - pgkg  mgkg mghke  meke
a-BHC U .37 19} 3.6 U 36 U 33
g-BHC. U 3.7 9] 36 U 36 U 33
b-BHC U.. 37 u 3.6 U 3.6 Uu. 33
Heptachlor U, 37 U 3.6 18] 3.6 U 33
d-BHC U 3.7 U 3.6 U 36 U 33
Aldrin U 37 9] 3.6 U 3.6 U 33
Heptachior Epoxide _ 30} 3.7 - U 3.6 U 3.6 U 3.3
g-Chlordane U 3.7 U 3.6 U . 36 U 33
a-Chlordane . U 3.7 U 3.6 Ty 3.6 U 33
Endosulfan (I) Uy 37 U 3.6 U 3.6 U 3.3
pp-DDE v 37 U 36 U 3.6 U 3.3.
Dieldrin U 3.7 U 3.6 U - 36 U 3.3
Endrin u 37 8] 3.6 U 36 U 33
p.p-DDD U 3.7 18] 36 U 3.6 U 33 .
Endosulfan (1) U 3.7 U 3.6 U 3.6 U 33
pp-DDT. U 3.7 §] 36 U 36 U 3.3
Endrin Aldehyde U 3.7 U 36 6] 3.6 U 33 -
Endosulfan Sulfate U 3.7 N ¥ 3.6 U .36 v 33
Methoxychlor U 37 u 3.6 U 36 U 33
Endrin Ketone U 3.7 V] 3.6 U 3.6 U 33
Toxaphene U 93 - U 90 RN 89 §] 83
Aroclor 1046 u. a7 U 45 U . 44 u 4
Aroclor 1221 U 93 U 90 U .89 U 83
Aroclor 1232 §) 47 S 45 v 44 U 2
Aroclor 1242 §] 47" 4] 45 U 44 U 42
" Aroclor 1248 u 47 U 45 U 44 U 42
Aroclor 1254 U 47 U 45 U - 44 8 42
Aroclor 1260 U 47 U 45 - U 44 U 42
, . OM2
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Table 1.4 Results of the Analysis for Metals in Soil
WA #3-367 Naples Truck Stop

Based on dry weight .
Client.ID " Method Blank 3367-001 3367-002 '3367-003 3367-004 - 3367-005
Location. ‘Lab. ~ Location 1 Location2 Location 3 - Location 4. Location §
< %:Solids 100 75 77 79 78 7
Conc: MDL. Conc. MDL Conc- MDL Conc MDL Conc MDL . Conc MDL:
Parameter mgkg mghkg - mghg mghkg mgkg mgkg mgkg mgkg  mpkg mphkg  mgkg mgke
" Aluminum U 44 5490 7700 5930 - 7590 S 8740
Antimony U o3 U 04 U 039 U 038 - U 0439 - U 039
Arsenic U 04 5.1 53 5.6 5.1 5.3
Barium U ol *230 150 208 243 218
Beryllium U ol 0.37 0.51 0:4 0.47 0.49
Cadmium ‘U 03 U 04 U 039 U 038 0.39 P U 039
Calcium U 50 57400 42800 92100 74600 60700
Chromium U o1 8 9.8 75 9 10.2
* Cobalt ‘U o ar 42 43 - 31 39
‘Copper U 02 7.4 10 97 7.3 9.5
Iron U 21 7370 9440 7450 7910 8650
* Lead: - 0273 0.1 . i3 - 92 59 . 54 L6
. Magnesium U 1.0 5410 6390 7740 - 8360 6170
Manganese U 02 146 210 204 175 155
Mercury U 005 U 007 U 0:06 - U - 006 - U 006 U 006
Nickel U - 02 67 9.5 87 6.9 8.2
Potassium U 137 1230 . .2130 1300 1430 1720
. Selenium U, 03 U 04 U 039 U 038 U 039 U 039
Silver U 02 U 027 U026 U 025 U 026 U 026
- Sodium U169 285 211 354 - 193 o Im
“*. Thallium U 06 U os U 078 U 076 U 077 U079
Vanadium: [ U A X | 1202 20.3 19.9 21y 21.8 '
Zinc 1855 0.2 26.7 30.3 22.5 229 28
Boron U -08 - 71 9:9 9.6 14.7 12
Molybdenum U 0l 1 075 - 0.71 0.62 . 0.73
6024
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Table 1.4 (cont.) Results of the Analysis for Metals in Soil
WA #3-367 Naples Truck Stop

Based on dry weight
Client ID . 3367-006 3367-007 3367-008
Location Location 6 Fill Field Blank
% Solids 82 - 86
~Conc ‘MDL Conc MDL Conc MDL
Parameter mgkg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum’ 5230 -4320 : 243
‘Antimony U 038 U 037 U 035
< Arsenic- 34 3.7 ‘ U 046
Barium 155 163 0.37 ;
“Beryllium 0.4 031 - U o012
Cadmium 0.43 U 037 U 035
~ Calcium; 21500 24900 37.1
~ Chromium 7.1 7 0.27
Cobait 3.2 = 3.5 U o012 -
Copper . 9.1k S 2
Iron - 7110 7520 944
Lead 73 6 0.63
Magnesium 4230 4330 10.6
Manganese 240 200 23 :
Mercury U 006 U 0.06 U  0:.06
Nickel 7 69 U 023
Potassium 1720 999 U 159
Selenium U 038 U 037 U 035
Silver U 025 U 024 U 023
Sodium 107 289 U 892
Thallium u 075 U 073 u 07
Vanadium 13.3 13.3 U 012
Zinc 30 24.7 2.7
Boron 42 42 U 09
Molybdenum 0:51: 0.45 u o0l
. AIERIN
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Table 1.5 Results of the Analysis'fotl-lcrbicidu,‘Semivolatilu. and TPH in Soil
WA #:3-367 ‘Naples Truck Stop

UIET\DAANIE | Nrertevips

0031

Based on dry weight

Client ID Method Blank 3367-001 3367-002 3367-003 3367-004 '3367-005

: Location - Lab Location 1 Location 2 Location 3 Location 4 Location §:
% Solids - . — 87 89 92 88 89"

Conc  MDL Conc MDL Conc MDL Conc. MDL. Conc MDL Conc MDL

iParameter nghkg ug/kg nghkg ngkg ‘ugkg ngkg ngks pg/kg ngkg. pp/kg ng/kg pgkg
24-D. U 200 U 230 - U 220 U 220 U 230 U 220
2.4-DB U 200 U 230 u 220 U 220 U 230 U 220
2.45-T u 40 U 46 u 45 U 43 U 45 U 45
2:4.5-TP (Silvex) U 40 ~ U 46 U 45 u 43 U 45 U 4
Dalapon U 1200 U " 1400 U 1300 U 1300 U 1400 U 1300
Dicamba U 60 U 69 u 67 U 65 u 68 U 67
Dichloroprop U 140 U 160 U 160 U 150 U 160 U 160
Dinoseb u. 14 6] 16. 6] 16 U 15 1 §) 16 U 16
MCPA. U 40000 _ - U 46000 U 45000 U 43000 .U 45000 U 45000
MCPP U 40000 U 46000 U 45000 U 43000 . U 45000 Y 45000
-4-Nitrophenol - U 2500 U 2800 U 2800 U 2700 U 2800 U 2800
Pentachlorophenol U 2500 U 2800 U 2800 U 2700 U 2800 U 2800
‘Library~search: .
Benitazon 6] - U — U — u - U — U —_
‘Chloramben - 10} - U _ u - u - U — U =
5-Hydroxydicamba U — u. - U — U - U —_ U -

© TPHe* u 25 4 2 U 28 U oz U 28 U 28
**The units’ for TPH are mg/kg.
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Table: 1.5 (com.) Results of the Analysis for Herbicides, Semivolatiles, and “TPH:in Sonl
WA # 3-367 Naples Truck Stop

Based on dry weight
ClientID  3367-006 3367-007 '3367-008
Location Location 6 Fill: Field Blank
% Solids- : 93 94 100
: ~ Conc MDL Conc MDL ‘Conc MDL
Parameter nghkg  pg/kg pe/kg  pgkg ngkg pe/kg
24D U 20 U 210 U 200
24-DB U 220 u 210 U 200
245T U 43 U a3 u 4
2,4,5-TP (Silvex) | 0 S X - U 43 U 40
Dalapon - U 1300 U 1300 U 1200
Dicamba U 65 14) 64 U 60
Dichloroprop U 150 U 150 U 140
Dinoseb U 15 U 15 U 14
MCPA U 43000 U 43000 U 40000
MCPP U 43000 U 43000 U 40000
4-Nitrophenol - U 2700 U 2600 NA
Pentachlorophenol U 2700 U 2600 ‘NA
Library search: )
Bentazon U _ U —_ NA
Chloramben . U = U — ‘NA
'5-Hydroxydicamba u - U - NA
TPH** U 21 U 27 NA
**The-units for TPH are mg/kg.
LA
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- QA/QC for VOC in Soil

Results.of the Iriternal Standard Areas and Surrogate Percent Recoveries for VOC in Soil

Prior to extraction, each sample was spiked with.a three component surrogate: mixture consisting of 1,2-dichloroethane-d4,

toluene-d8, and bromofluorobenzene. The surrogate percent recoveries, listed in Table 2.1, ranged from 84 to. 102. All42

recoveries-were within acceptable QC limits. The internal standard areas-are also listed:in Table 2.1. 'All 42 internal standard
" areas were within QC criteria.. : : o : . '

Results of the MS/MSD Analysis for VOC in Soil |

The sample 3367-002 was chosen for the MS/MSD analysis. The percent recoveries, listed in: Table 2.2, ranged from 85to
. 98. All ten percent recoveries were within acceptable QC limits. The RPD values.also listed in Table 2.2, ranged from 0 -
" (zero)to 5. All five RPD values were within acceptable QC limits. ' :
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'Table 2.1 Results of the Internsl Standard Areas
_ and Surrogate Percent Recoveries for VOC in Soil

WA# 3-367 Naples Truck Stop

Internal sfandards Surrogates :
‘Data 1 2 .3 © DIC  TOL  BRO
Sample # F\le area area area. % L X
CAL CHECK 50 PPB: VOC >A5194 33172 195049 _171003 -NA k NA NA
SAND BLANK >A5195 38893 214918 185511 8 9% - 95
_ 3367-001 »A5196 34660 191796, 155979 84 96 93
3367-004 >A5199.. 37351 » 212264 173880 86 96 93 %0
- "SURROGATE LIMITS ' SOIL v _
S$1 (DIC) = 1,2-Dichloroethane-dé4 “(70-121) *A = Area ls'> 200% or < 50% of Ca( ‘Check
S$2 (TOL) = Toluene-d8 (81-117) ®R = RT is Plus or Minus .5 min. of Cal ‘Check
$3 (BRO) = Bromofluorcbenzene (74-121) *0 = There is a compound in the sample over 200
AY
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oo - ; - Table 2 1 (cont ) Results of the lntemal Standard Areas
T - L and Surrogate Percent Recoveries for VOC -in SOil )
- HA# 3 367 Naples Truck Stop .

L ln’feéna’l Stam'l'ards' o . 'Surrogates - -

oaté. Lo RT3 0 pic . toL B0
Sanple# File . area: area - area. X ~ % X

3367 004 2x >A5212 35084 '.203297'j Cesstt 0 95 . 97 99
, SURROGATE unns vl - soIL v
s1 (DIC) =1, 2 Duchloroethane -d4 o121y *A = Ares.is > 200% or < 50% of Cal Check
§2 (TOL): = ‘Toluene-d8: . (81-117) - *R'=RT is Plus or Minus .5 min. of Cal Check
53 (BRO) = ;Bromofluorobenzene.‘ S (T4h-121) . M0 = Jhere is a compomd in the sanple -over 200
‘v‘»cTJD‘E‘L—;\C\R\Q_l;l«Z\N;\P,l:‘E_SAR.": ' )
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Table 2.2 Results of the MS/MSD Analysis for VOC in Soil:
WA# 3-367 'Naples Truck Stop.

Based on dry weight
Sample ID: 3367-002
MS MSD

Sampie Spike Spike MS ‘MSD ‘MS MSD QC'Limits

Conc.- Added. Added Conc. Conc. % % % .
Compound Name - (ng/kg) (ug/ks) (ngks)  (nghkg) . (upkg)  Rec Rec. RPD RPD % Rec.
I,l'-Dicﬁlbroe‘theﬁc‘ 3] 56.8 568 480 . 502 85 188 5 22 59- 172
Trichloroethene Y . 568 568 524 524 92 92 0. 24 62- 137
Benzene U 56.8 568 558 . 552 9% 97 I 21 66- 142
Tohiene u 568 56.8 533 543 94 96 2 21 59- 139
Chlorobenzene U 568 68 5317 549 95 97 2 21 60- 133

A
. 004
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Results of the Surrogate Recoveries for Pesticidés/PCB in Soil

Results of the MS/MSD Analysis for Pesticide/PCB in Soil

ﬁ - “

L

QA/QC for Pesticide/PCB in Soil

Prior to extraction, each sample was spiked with the surrogates=teﬂ‘achloro—m-:éylene and decachlorobiphenyl. The surrogate
percent recoveries, listed in Table 2.3, ranged from.95 to 126. All twenty-two surrogate percent recoveries were within
acceptable QC limits. . : ’

The sample 3367-002 was chosen for the matrix spike/matrix spike dhplioate (MS/MSD) analysis. The percent recoveries,
listed in. Table 2.4, ranged from 35 to 106. Ten out.of twelve percent recoveries were within the acceptable:QC limits. The
RPD values, also listed in Table.2.4, ranged from 0 (zero) to.6. All six RPD values were within the acceptable QC limits.

3WTDELARGBITINAPLESAR
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Table 2.3 Results of the Surrogate Recoveries
for Pesticide/PCB in. Soil
WA# 3-367 Naples Truck Stop

Sample ID

TCMX

Percent Recovery .
DCBP

SBLK110498

3367-001

3367-002

~ 3367-002MS

+,

3367-002MSD
3367-003
3367-004

'3367-005

3367-006 .
3367-007 B
3367-008

105
95
98

106
105
100
105
110
‘108

104

98

126
106
109
118
126
114

122

121
120 -

14
109

Tetrachloro-m-xylene (TCMX)

Decachlorobiphenyl (DCBP)

\3367\DeNANS812\Pestpcd:

'ADVISORY

Qc
Limits
60-150
60-150

0o -




Table 2.4 Resuits of the MS/MSD Analysis for Pesticide/PCB in Soil
‘WA# 3-367 Naples Truck Stop

Based on dry weight
; I © SampleID: 3367-002
| ' Ms MSD
- o Sample: Spike . .MS MS Spike MSD  MSD Advisory
4 , Compound Conc Added Conc % "Added  Conc % QC Limits
I | . ughkg mghkg pghs Rec wgkg pgkg Rec  RPD ~ %Rec RPD
- gBHC U 23735 8511 3 * 23755 8397 35 3 46-127 50
) | Heptachlor U 23.755 20446 86 23755 21.143 89 3 35-130 31
: Aldrin U 23755 24357 103 23.755 24502 103 0 34-132 43
: Dieldrin ° U 47510 50195 106 47510 50375 106 0 31-134 38
Endin U _ 47510 48171 101 47510 48887 103 2 42-139 45
‘ pp-DDT = U 47510 23931 50 -47510 24977 53 6 23-134 50
. : A )
’ RIS
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QA/QC. for Metals in Soil

Results of the Matrix '§g‘gg' e Ana!xgis:for Metals in Soil

The sample 3367-002 was chosen: for the matrix«spike’(MS) analysis. The percent recoveries, liéted_in Table 2.5, ranged -
from 26 to 131. Seventeen out of nineteen percent recoveries were within acceptable QC limits. . o

Results of the LCS Analysis for Metals in Soil

The percent recoveries for the LCS analysis, listed in Table 2.6, ranged from 72 to 89. All twenty-ﬁve.i'ecovered
concentrations were within acceptable QC limits. ' v g ‘ 4

~ Results of the Duplicate Analysis for Metals in Soil

The sample 3367-002 was chosen for the duplicate analysis. The reported RPD values, listed in Table 2.7, ranged from 1
(one) to 44. Fourteen out of nineteen reported RPD values were within the acceptable QC limits. RPD values were not, '
calculated for-antimony, cadmium, mercury, selenium, silver, and thallium since one-or both of the results for these metals

was below the MDL (U).

36T DELMARS IZANAPLESAR
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Sample: 3367-002 -

© Table25 R_esults of the Matrix Splke Analysxs for Metals in Soxl T
- WA #3-367 Naples Truck Stop . Ll
~ Based on dry weight .

. L © Matrix o A
" Metal ~ Sample = Spike -  Spike MS Q.
L Conc. ~ Added . Conc. % Recovery Limits
- mg/kg mgkg mghkg - "~ . - %Rec.

_ Antimony ’ U~ 1297 340 - . 26* 75125
. Arsenic o 5.2503 5.19 12.08 131 *  75-125

- Cadmium .U 6.49 599 . 92 75-125
_ Chromium - . 9799 2594 3513 . 98  75-125
- Cobalt 41868 6485 61.00 - 88  75-125
- . Copper 9.9844 3243 4264 . 101 75-125
Lead 9.1595 259 1216 116  75-125
 ‘Manganese -~ 210.2827 6485 281.62 - - 110  75-125
- Mercury- c . U 065 060 - 93 75125
. “Nickel - 9.4942 64.85 6743 89 75-125
- Selenium B ¢ 130 0 130 100 75-125

.. Thallium o U 649 526 . 81  75-125
Vanadium ~ 20.3476 6485  82.75 . 96  75-125
“Zinc - 130262 64.85 ~  91.46 C. 94 75-125
 Boron . 9.8962 25940 = 228.15 84  75-125
" Molybdenum - 0.7528 25940  253.05 97 75125

Barium 1496485 25940 41322 - 102 . 75125
Beryllium 05123 649 654 93 - 75125

Silver =~ - U 6.49 6.39 98 75-125

© \3367\DeNANGB12\WMetals.
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Table 2.6 Results of the LCS Analysis for Metals in Soil
WA # 3-367 Naples Truck Stop

-LCS

True Found ‘QC Limits
- Value ‘Value %
Compound Name (mg/hkg) . (mg/kg) Rec. (mg/kg)
Aluminum 5720.0 452122 79 3760 - 7690
* Antimony 266 . 204 77 3.5-49.6
Arsenic 163.0 142.8 88 102 - 225
Barium 195.0 141.1 72 128 - 261
Beryllium 789 66.2 84 56.5 - 101
Cadmium 1140 =~ 913 80  849-142
Calcium © 12800 1027.0 80 903 - 1660
Chromium 175.0 142.8 82 . 121-229
Cobalt 73.7 58.4 79  51.8-95.6
Copper 91.0 78.7 87 64.6 - 117
fron 9080.0 6802.0 75 . 4830 - 13300
Lead 66.0 - 55.3 ‘84 . 44.7-873
Magnesium 1210.0 10140 84 888 - 1530
Manganese 261.0 2152 83  204-319
Mercury 1.8 16 89 - 1.0-26
Nickel 683 529 78 38.1-98.6
Potassium 1500.0 - 12729 85 957 --2040
Selenium 123.0 . 104.6 85 91.4-155
Silver 57.2 493 86  40.8-73.5
Sodium 13800 - 1090.0 79 . 939-1830
Thallium 80.0 689 86  458-114
Vanadium 954 - 762 80 65.1-126
Zinc 190.0 159.5 84 144 - 236
Boron 1210 . 89.8 74 81.8 - 161
Molybderium 1120 944 84 78.9 - 146
0ond”
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Table 2.7 Results of the Duplicate Analysis for Metals in Soil
' WA #3-367 Naples Truck Stop

“\3367\DaNANGE1 2WMetals

Based on dry weight
Sample ID: 3367-002
Sample Dup QC Limits
anc. Conc. % %
Compound Name (mg/kg) (mg/kg) RPD RPD
~ Aluminum " 7700.7782 5680.1232 30 * 20
Antimony U- U NC 20
Arsenic 5.2503 5.8223 . 10 20
Barium 149.6485 190.3126 24 * 20
Beryllium 0.5123 0.5032 2 20
Cadmium U 0.4669 NC 20
~ Calcium 42839.0713  46439.1881 8 20
Chromium 9.7990 6.8080 36 * 20
- Cobalt - 4.1868 ©3.5396 17 20
Copper 9.9844 9.8547 1 20
Iron 1 9438.5045 - 8034.0285 16 20
Lead 9.1595 - - 9.3217 2 20
Magnesium’ - 6393.0856 6031.4955 6 . . 20
‘Manganese 210.2827 232.7613 10 20
Mercury U U  NC 20
Nickel 94942 8.4436 12 20
“Potassium '2130.5136 1560.9663 31 * 20
Selenium, U 0.4475 NC 20
Silver : U U - NC 20
Sodium. 211.4838 329.8470 44 * 20
Thallium ‘ U U NC 20
Vanadium 20.3476 18.1920 1 20
Zinc 30.2620 26.7276 12 20
- Boron © 9.8962 8.5992 14 20
Molybdenum 0.7523 0.8949 17 - 20
004 -




" QA/QC. for Herbicides, Semivolatiles, and TPH in Soil

Results of the Surrogate Recoveries for Herbicides.and Semivolatiles in Soil

Prior to extraction, each sample was spiked with the surrogate 2,4-dichlorophenylacetic acid for zherbicid‘es' analysis and the
six surrogates.2-fluoropheno}, phenol-ds, nitrobenzene-d5, 2-fluorophenyl, 2,4,6-tribromophenol, and p-terphenyl-d14 for

semivolatiles analysis. The surrogate percent.recoveries, listed in Table 2.8, ranged from 50 t0 207. All twelve herbicides-

surrogate percent recoveries were within the acceptable-QC limits. Sixty-three out of 66 semivolatiles surrogate percent
recoveries were within the acceptable QC limits.

Results of the MS/MSD Analysis for Herbicides, Semivolatiles, and TPH in Soil
The sample 3367-002 was chosen for the matrix spike/matrix spike. duplicate (MS/MSD) analysis. The:percent recoveries,

 Jistedin Table 2.9, ranged from 3 to 131. Twenty-four out of 26 percent recoveries were within the acceptable-QC limits.
- The RPD values, also listed in Table 2.9, ranged from 2 to 37. All thirteen RPD values were within the acceptable QC limits.

Results of the LCS Analysis for Herbicides, Semivolatiles, and TPH in Soil

The percent recoveries for:the LCS analyses, listed in Téble 2.10, ranged from O (zero) to 114. Twelve out of thirteen
percent recoveries were within'the-acceptable QC limits. '
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Table 2! 8 'Results of the Surrogate Rwovena for Herbmdes and Sanwolanla in; Sml
. WA #3-36T Naplu 'l'mck Stnp o .

ClientID - " Method Blank

Location

" 9%Solids

RCONES

3367-001
Location 1.

87

- :‘(»% )

' 3367:002
Location2

89

[N

3367003
" Location 3

92

3367:004 -
" Location4 -
8

RO

Limits

FOI.

Herbiciﬂesr

2 4-chhlorophenylaceuc acid

‘ Semlvolatllcs

2.4.6-Tribromophenol
ip-Terphenyl<dl4

Z-Fluoroph‘ehol_

' Phenol-dS .
. “Nitrobenzene:ds. =~ . . ~-,

2-Fluorabipheriyl

129

T -
62 - -

135

1s -

28
E
n”

135

2

68 -

76

. 100°
132

e

67

87
106
- 135

109

7
8

67

105

- 133

(50-150)

@s-121).

@4-13) .
' (23-120)
. (30-115)

(19 -122)
@8- 137)

X7 DA Tvrsevin
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Table 2.8 (cont.) Results of the Surrogste Recoveries for Herbicides and Semivolatiles in Soil

WA #3-367 Naples Truck Stop

ClientID 3367-005 3367-006 3367-007 3367-008
Location Location 5 Location 6 - ill: Field Blank
% Solids 89 93 100
Surrogate (%) . (%) (%) (%) (%)
Herbicides:
2,4-Dichlorophenylacetic:acid 116 136 113 122 (50- 150)
Semivolatiles:
2-Fluorophenol 78 ” 94 NA (25-121)
Phenol-d5 86 90 66 NA (24 - 113)
Nitrobenzene-d5 - y7) 76 89 - NA (23-120)
2-Fluorobiphenyl. 90 97 200 *  NA - (30-115) -
2;4.6-Tribromophenol N 107 - 107 207 * "NA 19-122) .
p-Terphenyl-d14 135 135 147 * NA (18-137)

A}

T 0046
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Table 2:8 (cont.) Resultsof the Surrogate Recoveries for Herbicides and Semivolatiles in Soil
WA #3-367 Naples Truck Swp

3367:002MSD

Client ID . ~3367-002MS KCS
Location Location 2 Location2 —
%Solids 89 89 _—
Qc
Limits
Surrogate - .. (%) (%) (%) (%)
Herbicides:
2 4-Dichlorophenylaceticiacid: 123 116 >127 (50--150) .
‘Semivolatiles: ‘
2-Fluo!’0phen0|, 60 59 51 {(25-121)
Phenol-d5 69 n 59 (24-113)
Nitrobenzene-d5 - - - 59 58 50 (23-120)
2-Fluorob'iphcliyl ‘7 73 62 (30-115)
2.4,6-Tribfomophcnol 100 100 98 (19-122)
p-Terphenyl-d14. 123 129 125 (18-137)
1
. 004~
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Table 2.9 Results of the MS/MSD Analysis for Herbicides, Semivolatiles, and TPH in Soil

WA# 3-367 Naples Truck Stop

13N NDeAANDE 1 Aherdsvih

Based on wet weight
SampleID: 3367-002
MS ) MSD ‘
, Sample  Spike MS MS Spike - MSD  MSD Advisory
., Compound Conc  Added Conc % Added Conc % QC Limits
nghkg  ughkg  mg/kg - Rec ug/kg. pgkg Rec - RPD %Rec  RPD .
Herbicides:
Dalapon u 1248 180 14 1248 198 16 10 10-150. 40
MCPA ' W 49900 51168 102 49900 55370 111 8 10 - 150 40
Dicamba. - U.- 499 267 53 499 28.0 56 5 10-150 40
MCPP U. 49900 65343 131 49900 50684 101 25 10-150. 40
Dichloroprop U 499 506 101 499 490 98 3 10-150. 40
- 24D U 499 500 100 499 447 89 11 48-214 40
. 2.4.5-TP (Silvex) U 49.9 47.0 94 49.9 40.1 80 16 58-168 40
2.4.5-T u 499 53.2 106 49.9 43 86 22 40-140 40
Dinoseb u 250 6:91 3 250 10.0 4 37 10-- 150 40
2.4-DB u 499 472 94 499 442 89 7  40-140 40
‘Semivolatiles:
-4-Nitrophenol U 5000 'v 5476 110 5000 5597 112 2. 25-141 40
Pentachlorophenol U 5000 4824 ' 97 5000 . 5010 100 4 38146 40
TPH** U 250 257, 103 250. 262 105 2 47-139 30
**The Aunil,s_vfor TPH are mg/kg.
ATENEN




Table 2.10 Results of the LCS Analysis for Herbxcxd&s Semivolatiles, and TPH in Soxl
WA # 3-367 Naples Truck Stop

\3367\DehANSS 1 2\herbsviph

True: Found LCS QC Limits
Value Value % - _
CompoundName ~ (ug/kg) (ug/kg) Rec. (%)
. Herbicides:
Dalapon 1250 749 60 10 - 150
- MCPA 50000 . 51618 103 _ 10 - 150
Dicamba v _'50’ 55.0 110 10-150
MCPP o 50000 - 56800 114 10-150
Dichloroprop 500 534 107 10-150
2,4-D 3 500 528 106 48 -214
2,4,5-TP (Silvex) - 50 . 494 99 - 58-168
2.4,5-T ' 50 472 94 40 - 140
Dinoseb 250 0 0* 10 - 150
2.4-DB 500 506 101 40 - 140
Semivolatiles:
4-Nitrophenol 5000 5534 111 25- 141
Peniachlorephenot 5000 - 4805 96 38 - 146
 TPH** 250 253 101 76- 115
**The units for TPH are mg/kg.
O0do
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| Roy F. Weston,.Inc.
_ GSA Raritan Depot
Bidg..209 Annex (Bay F)
@ 2880 Woodbridge Avenue
Edison, New Jersey 08837-3679 S
732-321-4200 * Fax 732-494-4021 Sl
~Galson Technical Services
6601 Kirkville Road
East Syracuse, NY 13057
Attn: Pam Weaver - " 13 October 1998 -

' All sample arid QC(ie MS/MSD, LCS, Duplicates , and Blanks) results must be sum'narized in a Quattro Pro diskette

" Roy F. Weston, Inc. / REAC Project

Project # 3347-143-001-3367 Naples Truck

As per Weston REAC Purchase Order number 97667, please analyze samples according to the following parameters:

TAL Metals plus Mo & B\ SW-846-6010 or Series 7000

Data package: see attached Deliverables Requirements ]

Samples.are expected to arrive at your laboratory on October 21, 1998. All-applicable QA/QC (MS/MSD) analysis
asper methed, will be performed on our sample matrix  The complete data package is due 21 business days after
receipt of last batch of samples. The complete data package must include all items on the deliverables checkdist.
Expect all samples to be difficult matrix and all raw data must be included in final analytical
report. : : , '

deliverable.

Please submit all reports and technical questions.concerning this project to John Johnson at (732) 321-4248 or fax ‘
to(732) 321-4392. Any contractual question, piease call Cynthia Lentini at (732) 321-4296. _ '

Misty Barkle: o ‘
Data Validation: and Report Writing Group Leader

MB}j Attachments

cc R Singhvi V. Kansal C. Lentini
' H. Compton Subcontracting File - 1. Royce
3367\nonumem\9810\sub\3367Con C. Gasser M Barkley

0054

Plonic om HAICCTAN N Thea A/zh httrn-/hanane F"‘IDC'”IH ~rnm




E———
|| Herbicides\ SW-846-8151\.See compound list ' Soil le |
I Semivoiatites \ SW-846-8270\ See compound tist - Soil |6 ;
|| TPH\ Modified EPA 418.1 | seil 16 |

Data package: Package with Diskette Deliverable | ]

VRIEA 9 4 N\l 2880 Woodbridge A%zam
N & Edison, New.Jersey
DEsESCSTNTS 722.3214200  Fax T32-404-402'
Kemron Environmental Services
109 Starlite Park
Marietta, OH 45750
Attn: Cindy Amold N o 4 November 1998

Project # 3347-143-001-3367 Naples Truck Stop

As per Weston REAC Purchase Order number 98389, please analyze samples according to the following parameters:

Samples are expected to amve at your laboratory the week of November 2,1998. All applicable QA/QC (MSIMSD) ‘

analysns as per method. will be: performed on our sample matrix. &_eh_ml,m gggle result tables plus a signed
after receipt of the last samples. The complete

datapackage is due 21 busmsschysaﬁerrecenptoflastbatch of samples. The complete data package must include
all items on the del:verables checklist Expect all samples-to be dlfﬁcult matrix and all raw data must
be included in final analytical report.

ALL-ORGANIC EXTRAGHONS ONSOLIDS IE: BNAPEST/PCB MUST BE BY SOXHLET‘EXTRACTION

All sample and QC results(ie; MS/MSD LCS, Duplicates and Blanks) must be summarized in a Quattm Pro diskette
deliverabie. -

Please submit all reports and technical quesnons concerning this project to John:Johnson at (732) 321-4248 or fax
to (732) 321-4392. Any conuactual question, please call Cynthxa Lentini at (732) 321-4296.

Sipcerely. /’ :
NI
‘ﬁ& le\"a %,

Data Validation and Report Wmmg Group Leader
Rov F Weston. Inc. / REAC Project

MB ]y Anachments

¢’ R Singhw. : VKansal ~ C. Lentini

" H Compton Subcontracting File " J. Royce
3367\non\mem\981 lBub\3367Con4 C. Gasser ) M. Barkley

0OS=
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;Herbl_cides

24D
2,4-DB
24,5-TP
Silvex
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb

MCPA

Naples Truck Stop
Semivolatiles

4-Nitropheno!

Pentachlorophenol:

Library Search
Bentazon
-Chloramben
‘5-Hydroxydicamba

0036




' J% Misty. Barkley

" 15 December 1998

Ms. Cindy Amold -
‘Kemron: E.nvrronmental Semces
109 Starlite Park =

Manetta OH 45750 :

Dear Ms Arnold

Durmg review of the total petroleum bydrocarbonlherbrcrde/semrvolaules data package for the Naples Truck project
(Kemron Logm No. L981 1089) several.observations were made wlnch requrre clanﬁcauon or addmonal mformauon

. Total Petroleum Hydrocarbons '

1 What is the basis for analyte reporung hmn of 25 mg/kg" Based on the lowest calrbrauon standard and o
the werght used, the RDL should be 50 mg/kg ‘ ' - o

2. Whatrstheeonéenn'atmnofsptkesoluuon5826-04‘7 o

Herblcldes : .’ ‘

l What'is: the concentration: of each analyte in: the ‘various- cahbrauon solunons used S 38- 16 S :5-01) and Lo
in the spike solution:(ES 2.:-02) used for the LCS and MS/MSD samples Also mclude the preparauon dates -

' for these solutions.
2. What 1s the basrs for the herbicide repomng hmxts" lf MDL srudy please provrde mformauon

' f3 Why is.the. NA qualrﬁer used for MCPP hits on the raw: data quant report pages for samples L9811089- B
- 01, -08,-and -09'7 MCPP appears tobe above the Tow: end of the callbrauon range RL is lngber for MCPP?

Semrvolatlles .

Y Results not. reported for sample L981 1089 10. Sample does not appear on extraction: log Please explam C

What is'the basrs for the reportmg lmuts” In‘the QC summary tables the blank reportmg lmuts are 500: Lo
ug/kg and in the results:tables all sample reporting limits :are 16-17 ug/kg.. Also, the drluuons are listedas .. -
" 3in‘the ﬁnal results tables but. are lrsted as l on the analysis riinlogs. Please explam C G

Your prompt anennon will be apprecrated ‘We: request response w1thrn wo days of fax reeerpt of this letter If you
should have any questions concermng the above you may: ‘contact our reviewer for’ this pro_]ect Joe Tomaszewrez,

- at 732 321-4297

Smcere /y,.7

Data Validation and Report Wntmg Group Leader s
Roy F. Weston Inc. /REAC Project’ ,

Cl/ck to: WESTON On The Web http //www rfwestan cam



APPENDIX B

Final Agronomic Resuits
Naples: Truck Stop Site
Final Report
April 1999
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GSA Raritan Depot
| Bidg. 209 Annex (Bay F)
‘ I N o o Jeraoy 08837-3679
ow Jersey
DESGNERSICONSULTANTS  7:35.321.4200 » Fax 732-494-4021

DATE: - 11/17/98
TO: R Singhvi, ERTC/EPA
FROM: Misty Barkley, Data Validation and Report Writing Group Leader 972
SUBJECT: Preliminary Results of Project Naples Truck WA# 3367

Z Attached please find the preliminary results of the above referenced project for the following samples.

Chain of Custody No. Analyses
3367-0002 7 soil samples for TOC, % Moisture, Soluable salts, Mn, Zn,
and Cu.

These samples are identified on the chain of custody as Agronomnc II. Therewillbeno QA/QC done on this data
so these results should be considered as final.

cc: Archives
Subcontracting
Misty Barkley
WAM: M. Sprenger/ H. Compton
Task Leader: J. Royce

Click to WESTON On The Web htto://www.rfweston.com




PENNSTA

(814) 863-0841 Fax (314) 8634540
The Pennsylvania State University
W e e
November 13, 1998
John Johnson
Weston-REAC
2890 Woodbridge Ave
Edison, NJ 08837
- SOIL TEST RESULTS
Sample Lab *Total “Total | Moisture *# Available
Id No Soluble Salts | Carbon (%) Mn Cu Zn
(mmhos/cm) (%) u
3367001 | 5682 —.58 ~2.33 14.2 6 0. 3.443
3367002 | 5683 93 1.72 11.6 | 2525 | O. [ 1.531 |
| 3367 5684 117 _ 3.17_ 8.6 5424 | 0.463 | 0.794 |
[ 3367-004 5685 .97 2.60 13.0 5.582 0.263 0.677
[3367-005_| 5686 65 231 10.6_| 2523 | 0.343 |
[ 3367006 | 5687 21 130 1.6 71.28 | 1.099 | 1.508 |
3367-007 | 5688 .36 1.01 6.6 0.487 1.13
* 1:5 Soil:Water
** Mehlich 3




Soluble Salts (Conductance) Interpretation for Soils*

‘Conductance
(mmhos/cm)

Effects

. <0.40

0.40-0.80

0.81-1.20

1.21-1.60

1.61-3.20

>3.2

Salinity effects mostly negligible, excepting
possibly beans and carrots.

Very slightly saline; but yields of very salt
sensitive crops such as flax, clovers (alsike, red),
carrots, onions, bell peppers, lettuce, sweet

‘potatoes may be reduced by 25 to 50%.

Moderately saline. Yield of salt-sensitive crops
restricted. Seedlings may be injured.
Satisfactory for well drained greenhouse soils.
Crop yields reduced by 25 to 50% may include
broccoli and potato plus the other plants above.

Saline soils. Crops tolerant include cotton,
alfalfa, cereals, grain sorghum, sugar beets,
bermuda grass, tall wheat grass and Harding
grass. Salinity higher than desirable for
greenhouse soils.

Strongly saline. Only salt-tolerant crops yield
satisfactory. For greenhouse crops leach soil with
enough water so that 2-4 quarts (2-4 L) pass
through each square foot (0.1 m2) of bench area, or
one pint of water (0.5 L) per 6 inch (15 cm) pot;
repeat after 1 hour. Repeat again if readings are
still in the high range.

Very strongly saline. Only salt-tolerant grasses,
herbaceous plants, certain shrubs and trees will

grow.

*2:1 Water:Soil ratio



@ o .L&mw L O A A A WO A R A R R w-
_ [ | - T R R T I R I W A R A IR A A A R B 1 F o
3 ..mA
,— " .L L 5 m N A A I R RN B -
v 2 7 mwm~ A N A I IR B A 2
N g S YUY S VU S TOR UL VU0 SIS YOS UV DSOS SO SRR ;
e
. 1 S O B A R R A ¥
- m 4 23 o . . o
S S S S S O S S8 U S 00 S% S DUS SN SRS A -~
- e A A U O R 3
: R R e A O I R O A O I .8
_“ } i | m
L e T Y
W“.m__"m_.. A Y 8
- 7 L | O e I B IR _.m;
m A IAAREEA Y o
_ d, _m_m_m_m_ gd R R ;8
"____0__w_w___.~.__”.“ __umw
— S 0 8 4 S L IT 1'% SR U0 WY WY /SO SN NI SRR m.
1 t H H ! H Q =,
S I T T O T S T IR VIR O it g 3
, - O I U T A T T Y B e posrs
\ (]
— - A T O O WA I AR BRI - |
m g § lelotolvioioioi 1o\t i B I
[ m
- o mm _ WM ii &__n__~_-__w*_m t ¥
m s [ Em &_ﬁ_n__ S A €
-, o mw _.---i_wm._..,._.wﬁﬁﬁr-r-r-_-.r-t elelollLl g 1 E
- m SERL AN U A IO NI S
m mwm w 1%%1m m*“___ﬂ_ R £
] = 8 7.4-.--- .4.---44 JRLAE B S v A W A e e e e B S
.> o s .
- m R Y -
< i .mmm_ﬁﬁ_".,mﬁ__*_ﬂ_ i
ﬁ o N ﬁﬁwﬂ*ﬁ_:_"_~“~ Lo o
N S R i A % A S At e S St SRR S Lo
. ) s Py
- L I I T e e T O TR T m ll
, N A | 12 |
L I A I I A A B NI AR WA p o
ﬁ &.ﬂm___.ﬂ_m* R A AU AR A - [ 132
| igigigiglgig ot oy & =
8§'§'S e =L =]
y “ __~_ﬁ@r__“*_m_.._ Pr g Foi
a. R S TRl otk = S VSR SHSUO SOV SO O UL WORTOOY 3 _wﬁmw
R L I N T O R IR VRO g
p - L T B B Y S I O IR IR O OO T b
| § SH8S888: /11 | ! T
» m ! mﬁm&&&@______ﬁ_____ .....................
R A A R J0  f f t mt  ' gd m I 5_ !
NN N ER R ' 83F 1 F
- S CCC << > pA R
ﬁ & 7:1415141514J:T+4ii1+4:7i4:-4mnn _MM
[ ]
< m | Y I I R R AR _ mmm_ﬂu
p N i1 . m =t .
_ > I




-

Fl
(A
&

2880 Woodbridge Avenue
Edison, New Jersey 08837-3679 ' -
732-321-4200 « Fax 732-494-4021 e

DATE: 12/01/98

TO: R Singhvi, ERTC/EPA | _
FROM: MistyBarkley,DataValidationandReponWtitingGrmxplzader );
_ SUBJECT: Preliminary Resuits of Project Naples Truck Stop WA# 3367

Attached please find the preliminary results of the above referenced project for the following samples.

Chain of Custedy No. Analyses

3367-0001 7 soil samples for Av. PO4, C, B, SO4, pH, Lime
requirement, TKN, Ammonia, Nitrate, Nitrite, Grain Size,
and Specific Gravity.

These samples are listed on the chain of custody as Agronomic 1. There will be no QA\QC done on this data so
these results can be considered as final.

cc: Archives
Subcontracting
Misty Barkley
WAM: H. Compton
Task Leader: J. Royce

Click to WESTON On The Web htto://www.rfweston.com




Analysis
Available Phosphorus

Chloride

Boron

Sulfate-S

Soil pH

SMP Buffer pH
Lime Requirement

A & L EASTERN AGRICULTURAL LABORATORIES INC.

7621 Whitepine Road e Richmond, Virginia 03037-2296 # Phone: B04-743-8401 ¢ Fax BD4-271-6446

WO# 03347-143-001-3367-01 Roy F Weston Inc. Report Number
Project Name: Bldg 209 Annex (Bay F) R310-001
Naples Truck Stop 2890 Woodbridge Ave. 11/23/98
EPA Contract 66-C4-0022 Edison NJ 08837-3679 Page 1 ‘
Customer Available SMP Lime
Sample Lab Phosphorus Chloride Boron Sulfate- Soil  Buffer Requirement
Number  Number ma/kg makg maka Smaka pH pH Ton/Acre
3367-001 6841 9 137 0.8 373 8.0 N.A. 0.0
3367-002 6842 22 131 23 943 8.0 N.A. 0.0
3367-003 6843 7 162 2.0 1056 8.1 N.A. 0.0
3367-004 6844 8 38 3.0 807 8.2 N.A. 0.0
3367-005 6845 11 25 1.8 419 8.1 N.A. 0.0
3367-006 6846 85 20 0.6 15 8.3 N.A. 0.0
3367-007 6847 14 111 0.3 99 8.4 N.A. 0.0

N.A.: No SMP Buffer pH for soil pH greater than 7.0
Lime requirement to soil pH 7.0

Methodology
Mehlich 3

Method of Soil Analysis 26-3.5

Hot water extraction

Acidified ammonium acetate extraction
SW846-9045C

Method of Soil Analysis 12-3.4.4
Method of Soil Analysis 12-3.4.4.5

C’Noman Jones, |

Dedicated Exclusively to Providing Quality Analytical Services
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A & L EASTERN AGRICULTURAL LABORATORIES, INC.

7621 Whitepine Road e Richmond, Virginia 23237-2296 ¢ Phone: BD4-743-8401 o Fax: 804-271-6446

WO# 03347-143-001-3367-01 ' Roy F Weston Inc. Report Number

Project Name: Bidg 209 Annex (Bay F) R310-001
Naples Truck Stop 2890 Woodbridge Ave. 11/23/98
EPA Contract 66-C4-0022 Edison NJ 08837-3679 ~ Page 2
5 _
Customer Nitrate- Nitrite-
Sample Lab TKN Ammonia-N N N % % Texture  Specific
Number Number makg maka makg ma/kg Sand %Sit Clay Class Gravi
3367-001 6841 200 125 5 0.01 68 12 20 SandyLoam 2.611
- 3367-002 6842 200 29 16 <0.01 52 44 4 Sandyloam 2.381
3367-003 6843 200 26 1 <0.01 52 44 4 SandylLoam 2405
3367-604 6844 200 18 13 <0.01 60 36 4 Sandy Loam 2.502
3367-005 6845 200 21 13 0.03 58 36 6 Sandyloam 2.545
; 3367-006 6846 400 23 2 0.12 60 26 14 Sandy Loam 2.564
' 3367-007 6847 200 1.5 3 0.02 76 12 12 Sandy Loam 2.573
Analysis Methodology
F KN EPA 351.3
“Ammonia-N EPA 350.1
aNitrate-N EPA 353.2
- WNitrite-N EPA 354.1
% Sand USDA
2 %Silt USDA
% Clay USDA
T Texture Class USDA

Specific Gravity ASTM D-854

—“

C Noman Jones, Presi

Dedicated Exclusively to Providing Quality Analytical Services
aenn Erisive a'\o ~c?niAuce_nna| USE 07 U7 CHENRIS 3nC may notbe regroduced in whole or in part nor may any reference be made
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DATE: 11/19/98
TO. R Singhvi, ERTC/EPA ’yy
FROM: Misty Barkley, Data Validation and Report Writing Group Leader V
_SUBJECT: " Preliminary Results of Project Naples Truck WA# 3367 QJ

Attached please find the preliminary results of the above referenced project for the following samples.

Chain of Custody No. . Analvses
3367-0002 7 soil samples for Macronutrients, pH, CEC.

These samples are identified on the chain of custody as Agronomic II. There will beno QA/QC done on this data
so these results should be considered as final.

ccC:

Archives

Subcontracting

Misty Barkley

WAM: M. Sprenger/ H. Compton
Task Leader: J. Royce

Chick to WESTON On The Web htto://www.rfweston.com
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'.‘I.J{J.OZQBA 5682 F 103357 00 | 336701 UNSPECIFIED
§ DATE LAB NO. | SERIAL NO. ACRES| ~ FIELD SOIL

SOl TEST REPORT FOR:

AGRICULTURAL ANALYTICAL SERVICES LABORATORY .

COLLEGE OF AGRICULTURAL SCIENCES
THE PERESYLVAEIA STATE UNIVERSITY
UNIVERSITY PARK, PA 16802

' (814 863-0841)

COPY SERT TO:
JENNIFER RO!CE
2850 WOODBRIDGE AVE
EDISON NJ '

JOHN JOHNSON
2890 WOODBRIDGE AVE

EDISON NJ 08837

08837

OIL NUTRIENT LEVELS]
| Soil pH
Phosphate (Pz0s)
| potash (K20)
| Magnesium (MgO) A
Calcium (cao)

GARDEN CROP MG AND CALCIUM ADJUSTMENT

RCCOMMENDATIONS FOR:
LB/100 SQ.FT.

fFor Comments

{MgSO4) '
PH ADJUSTMENT EPSOM SALTS NONE 1.2
LB/100 SQ.FT.

CALCITIC (CaSO4) ,

LIMESTONE NONE GYPSUM NONE 3.5

{0~3% MG) :

PLANT NUTRIENT 5-10-10 5-10-5 10-10-10

NEEDS: 1
LBS/100 SQFT. 2.5 * KONE | = NONE 7
0-46-0 0-0-60 UREA
1.0 | NONE + NONE
T; A
. T §01. P+ IN LABORATORY RESULTS IS GREATER THAN 6.5, USE SULFUR (SEE TABLE ON
BA"K} TC LDWER P~ TO OPTIMUM LEVEL OF 6.5.
- Twi ABOVE LIME ANC FERTILIZER RECOMMENDATIONS ARE FOR THIS SOIL SAMPLE AND THIS

SEASON DNLY PLANT NUTRIENT RECDMMENDATIONS ARE FOR FERTILIZERS CONTAINING

sns::n~ RATIOS OF NITROGEN (N). PHOSPHATE (P205) AND 'POTASH (K20).-AS AN EXAMPLE

S-40-10 CZONTAINS S% 10% P20%S, AND 10% K2D. 1IF FERTILIZERS WITH THE RATIOS SHOWN

ARE N:' AVAI _ABL_E . "DNTACT YOUR . LOCAL GAROEN CENTER OR FERTILIZER SUPPLIER FOR

~w: APPRDOPRIATE SUBSTITUTION. . -
] | oz | sio | 0] | se |
=N 2 0.0 0.21 8.0 75.0 1 23.2 0.8 34.2 64.6
So1Z pH P 1b/A | ACIDITY | kK | Mg | Ca CEC | K | Mg Ca

EXCHANGEABLE CATIONS (meq/100 g) % SATURATIORN

O'IHER TESTS:

SOR0B8 HOME GARDEN CROPS




COMMENTS

1. To be most effective, all recommsnded limestone and/or tertilizer should be incorporated 6
to 8 inches into the soil prior to pianting. If plants or crop is established, apply
recommendsd materials to the surface snd water sres well.

2. if 11 10 20 pounds of limastone are recommended, divide the amount by two snd apply in
two applications six months apart  if 21 or more pounds sre recommended, divide the
amount by three and make three applications at six month intervals.

3. 1f 3 or more pounds of MgSD4 (Epsom saits) are recommendad, divide the amount by two
and make separate applications at four month intervals. If an siternative magnesium source
is used, apply an amount equsl to the equivalent of 10.5% Mg in MgS04; ONLY ONE APPLICATION
should be needed. _

4. When CEC is less than 15 (see lsboratory results on tront) add one inch of organic matter.

It pH is greater than 7, use acid pest moss as the organic matter source.
5. Lime and fertilizer are recommended in pounds of material per esch 100 squsre fest of ares
<%0 be trested. Use the following conversions to convert from pounds per 100 squsre feet to
other units Or area Sizes:
pounds per 100 sa. ft x 10 = pounds per 1000 sq ft
pounds per 100 sq ft x 435 = pounds per acre

6. Amount of sulfer needed to lower soil pH to optimum level
(See front of report for soil pH and optimum pH)

FROM TO SULFUR FROM ~ TO SULFUR
CURRENT OPTIUM {in/100 sq v CURRENT OPTIUM (Ib/100 sq ft
SOIL PH SOIL PH SOIL PH SOIL PH
8.0 7.5 0.50 7.0 6.5 0.7
7.0 1.00 6.0 1.25
6.5 2.00 5.5 2.50
6.0 3.00
5.5 4.00
7.5 7.0 . 0.75 6.5 6.0 1.00
6.5 1.25 55 1.78
6.0 2.50
55 3.50 6.0 55 1.50

ADBiv sulfu- 3t the apove rates for a loam soil. On heavier soil (silt loams) use one third more
thar tne amoun: shown On hLghter soils (sandy ioams) use one-half of the amounts shown.

14 guminum o- terrous sulfate 1s used to lower pH, multiply the above amounts by 2.5. Follow
the same suggestions as above for soil types. !f 4 or more pounds are nesded, divide the
amount 1 ha!* and make two apphications six months apart

T  There is no relable tes: tor evaluating the amount of nitrogen (N) in soils that is available to crops
over the growing season The N recommended is based on the actusl N that needs to be supplied
annually to ensure opuimum crop growth.

_-p Ay am W @
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OUT OF STATE

e ———— e —————————

AGRICULTURAL ARALYTICAL SERVICES LABORATORY _
COLLEGE OF AGRICULTURAL SCIENCES
THE PERNSYLVANIA STATE UNIVERSITY
URIVERSITY PARK, PA 16802
(814 863-0841)

S'IL TEST REPORT FOR COPY SENT TO:

JOHN JOHNSON JENNIFER ROYCE A
2890 WOODBRIDGE AVE 2890 WOODBRIDGE AVE
EDISON NJ 08837 EDISON NJ 08837

SOIL NUTRIENT LEVELS:

Soil pH
Phosphate (Pz0s)
Potash {K20)

Magnesium (MgO)
Calcium {ca0)

RECOMMENDATIONS FOR: GARDEN CRUP MG AND CALCIUM ADJUSTMENT oo Back
' LB/100 SQ.FT. For Comments
(MgSO4)
PH ADJUSTMENT EPSOM SALTS NONE . 1.2
LB/100 SQ.FT.
CALCITIC (CaSO4)
LIMESTONE NONE GYPSUM NONE 3,5
(0-3% MG
PLANT NUTRIENT 5-10-10 5-10-5 10-10-10
NEEDS:
LBS/100 SQFT. 2.5 + NONE + NONE )
0-46-0 0-0-60 UREA
1.0 . NONE + NONE
MESSAGES]

- I $31. P~ IN LABORATORY RESULTS IS GREATER THAN 6.5, USE SULFUR (SEE TABLE ON
BLCK ) TC LOWER P= TO OPTIMUM LEVEL OF 6.5.

. ~w=I ABOVE _IME AND FERTILIZER RECOMMENDATIONS ARE FOR THIS SDIL SAMPLE AND THIS
S:a5ON DNLY. PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING
sos~:rIC RATIDS OF NITROGEN (N). PHOSPHATE (P20S5) AND POTASH (K20). AS AN EXAMPLE
2.40-10 CONTAINS 5% N. 10% P20S, AND 10% K20. IF FERTILIZERS WITH THE RATIOS SHOWN
ART NZT AVAILAB_E. CONTACT YDUR.LOCAL GARDEN CENTER OR FERTILIZER SUPPLIER FOR
TwI LDPROPRIATE SUBSTITUTION. = -~ S e

OTHER TESTS:

BORATORY F %

| o | ea| o] | as.s | :

E.C 2 0.0 0.44 8.4 75.0 | 23.8 1.8 35.3 63.0 H
SOIZ pH | P 1b/A | ACIDITY | X | Mg | ca | CEC kK | Mg | Ca ¥
EXCHANGEABLE CATIONS (meq/100 g) % SATURATIORN g

e

8




COMMENTS

To be most effsctive, sl recommended limestone and/or fertilizer shoulﬂ be incorporated €
to B8 inches into the soil prior to planting. If plants or crop is sstablished, apply

recommended materials to the surface and water sres well , R

If 11 to 20 pounds of limsstone are recommended, divide the amount by two and apply in
two applications six months apsrt  If 21 or more pounds sre recommended, divide the
smount by three and make three applications at six month intervais.

1f 3 or more pounds of MgS04 (Epsom salts) are recommended, divide the amount by two

and make separate applications at four month intervals. if an alternstive magnesium source
is used, apply an amount equal to the equivalent of 10.5% Mg in MgS04; ONLY ONE APPLICATION

should be needed.
When CEC is less than 15 (see laboratory results on front) add one inch of orgsnic matter.
it pH is greater than 7, use acid pest moss as the organic matter source.

Lime and tertilizer are recommended in pounds of material per each 100 squsre fest of ares
16 be trested. Use the following conversions to convert from pounds per 100 square feet to
other units Or area Sizes:

pounds per 100 sq. ft x 10 = pounds per 1000 sq ft
pounds per 100 sq ft x 435 = pounds per acre

Amount of sulfer needed to lower soil pH to optimum level
(See front of report for soil pH and optimum pH)

FROM TO SULFUR FROM TO SULFUR
CURRENT OPTIUM (1b/100 sq f0  CURRENT OPTIUM (b/100 sq ft)
SOiL PH SOIL PH SOIL PH SO PH
8.0 7.5 0.50 7.0 6.5 0.75
7.0 1.00 6.0 1.25
6.5 2.00 5.5 2.50
6.0 3.00
5.5 4.00
o 7.0 0.75 6.5 6.0 1.00
6.5 1.25 5.5 1.75
6.0 2.50
55 3.50 6.0 55 1.50

42Di. sultus at the above rates for a loam soil. On heavier soil {silt loams) use one third more
tha~ the amoun! shown. On highter soils {sandy loams) use one—half of the amounts shown.:

“ auminu~ o terrous sulfate 1s used to lower pH, muitiply the above amounts by 2.5. Foliow
tne same suggestions as above tor soil types. |f 4 or more pounds sre needed, divide the
amoun: 1n hat! anc make two applications six months apsrt

Tnere 15 no renabie lest for evaluating the amount of nitrogen (N) in soils that is avasilsble to crops
ove- the growng season. The N recommended is based on the actusi N that needs to be supplied
annually to ensure optimum crop growth
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11/10/98 | 5684 103369 OUT OF STATE 00 336703 ‘
DATE LAB NO. | SERIAL EO. COUNTY ACRES| FIELD SOIL

UNSPECIFIED

SOIL NUTRIENT LEVELS:

AGRICULTURAL ANALYTICAL SERVICES LABORATORY

COLLEGE OF AGRICULTURAL SCIENCES
THE PENNSYLVANIA STATE UNIVERSITY
UNIVERSITY PARK, PA 16802
(814 863-0B41)

SOIL TEST ‘REPORT FOR: COPY SENT TO:

JOHN JOHNSON . JENNIFER ROYCE
2890 WOODBRIDGE AVE 2890 WOODBRIDGE AVE
EDISON NJ 08837 EDISON NJ 08837

Soil pH
Phosphate (Pz0¢)
.Potash {K20)

Magnesium (MgO)
Calcium {Cao)

ECOMMENDATIONS FOR:

LB/100 SQ.FT. For Comments

(MgS04)

PH ADJUSTMENT EPSOM SALTS NOKE - 1,2

LB/100 SQ.FT.
CALCITIC (C2504)
LIMESTONE NONE GYPSUM NONE 3,5
(0-3% MG}
PLANT NUTRIENT 5-10-10 5-10-5 10-10-10

NEEDS: :
LBS/100 SQFT. 2.5 + NONE + NONE 7
0-46-0 0-0-60 UREA
1.0 . NONE + NONE

MESSAGES

. 1t §01. P~ IN LABORATORY RESULTS IS GREATER THAN 6.5, USE SULFUR (SEE TABLE ON

BACK) TC LOWER P+ TO DPTIMUM LEVEL OF 6.5.

. Te: ABOVE LIME AND FERTILIZER RECOMMENDATIONS ARE FDR THIS SOIL SAMPLE AND THIS
SEASON ONLY. PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING

SPE~IFIC RATIOS DF NITROGEN (N), PHOSPHATE (P205) AND ‘POTASH (K20).

£-1C-10 CONTAINS 5% N. 10% P20S, AND 10% X20. IF FERTILIZERS WITH THE RATIOS SHOWN
ARE NC™ AVAILABLE, CONTACT YOUR_LOCAL GARDEN - CENTER DR FERTILIZER SUPPLIER FOR

THI APPROPRIATE SUBSTITUTION.

AS AN EXAMPLE

6.2 2 0.0 | 0.38 | 10.7 | 75.o| 26.0 1.4 | 41.0 I 57.6
SOIL pH P 1b/A | ACIDITY | x | Mg | ca | CEC K | Mg | ca
EXCHANGEABLE CATIONS (meq/100 g) % SATURATIOR

OTHER TESTS:

SNILNA HOME GARDEN CROPS




"COMMENTS -
To be most effective, all recommended limestone and/or fertilizer should be incorporsted 6
to B inches into the soil prior to planting. If plants or crop is established, apply
recommended materials to the surface and water area well.

If 11 to 20 pounds of limestons are recommended, divide the amount by two and apply in
two applications six months apart  If 21 or more pounds are recommendsd, divide the
amount by three and make three applications at gix month intervals.

it 3 or more pounds of MgSD4 (Epsom salts) are recommended, divide the amount by two

and make separate applications st four month intervais. If an siternative magnesium source
is used, apply an amount equal to the equivalent of 10.5% Mg in MgS04; ONLY ONE APPLICATION

shouid be needed.
When CEC is less than 15 (see iaboratory resuits on front) add one inch of organic matter.
it pH is grester than 7, use acid pest moss ss the organic matter source.
Lime snd fertilizer sare recommended in pounds of material per each 100 squsre feet of area
Jto be treated. Use the following conversions to convert from pounds per 100 square test to
other units Or area sizes:

pounds per 100 sa. ft x 10 = pounds per 1000 sq. ft

pounds per 100 sa ft x 435 = pounds per acre

Amount of sulfer needed to lower soil pH to optimum level.
{See front of report for soil pH and optimum pH)

FROM T0 SULFUR FROM T0 SULFUR
CURRENT OPTIUM (b/100 sq f0  CURRENT OPTIUM (Ib/100 sq 0
SOIL PH SOIL PH SOIL PH SOIL PH
8.0 75 0.50 7.0 65 0.75
7.0 1.00 6.0 ' 1.25
6.5 2.00 5.5 2.50
60 3.00
5.5 4.00
7.5 7.0 0.75 6.5 6.0 1.00
6.5 1.25 5.5 1.75
6.0 2.50
55 3.50 6.0 55 1.50

Ason sultu- a! the apove rates for a ioam soil.  On heavier soil (silt loams) use one third more
tna~ tne amount shown. On hghter soiis (sandy loams) use one—half of the amounts shown.

1 aiuminur o- terrous sulfate 15 used to lower pH. muitiply the above amounts by 2.5. Foliow
the same suggestions as above for soil types. If 4 or more pounds sre needed, divide the
amount 1In nalf angd make two applications six months zpart

Tnere s no rehiable test for evaluating the smount of nitrogen (N) in soils that is availsble to crops

over the growing season. The N recommended 1s based on the actual N that needs to be supplied

annually to ensure optmum Crop growth.

]
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’ 11!10[99 5685 103370 336704 | UNSPECIFIED
DATE LAB KO. § SERIAL NO. FIELD S0IL

AGRICULTURAL ANALYTICAL SERVICES LABORATORY
COLLEGE OF AGRICULTURAL SCIENCES
THE PEWNSYLVARIA STATE URIVERSITY
UNIVERSITY PARK, PA 16802
(814 863-0841)

JENNIFER ROYCE
2890 WOODBRIDGE AVE
"EDISON NJ

SOIL TEST REPORT iFOR:
JOHN JOHNSON
2890 WOODBRIDGE AVE

EDISON NJ 08837

SOIL INUTRIENT LEVELS:
soil pH :
Phosphate (P20s)
Potash {K20)
Magnesium (MgO) :
Calcium (cao) -
ECOMMENDATIONS FOR: 7 GARDEN CRUP MG ARD CALCIUM ADJUSTMERT
‘ LB/100 SO.FT. For Comments
{MgS04)
PH ADJUSTMENT EPSOM SALTS KONE 1.2
LB/100 SQ.FT.
CALCITIC (CsSO4)
LIMESTONE NONE GYPSUM NONE 3,5
(0-3% MG
PLANT NUTRIENT 5-10-10 5-10-5 10-10-10
NEEDS: . . ~
LBS/100 SQFT. 2.5 NONE NONE 7
0-46-0 0-0-60 UREA
1.0 . NONE + NONE
- 1% SOI_ P~ IN LABORATORY RESULTS 1S GREATER THAN 6.5, USE SULFUR (SEE TABLE ON
BACK) TO.LOWER PH TO OPTIMUM LEVEL OF 6.5.
= THE ABOVE LIME AND FERTILIZER QECOHMENDATIDNS ARE FOR THIS SOIL SAMPLE AND THIS
SEASON ONLY. PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING
SPECIFIC RATIODS DOF NITROGEN (N}, ‘PHOSPHATE (P205) AND ‘POTASH (K20). AS AN EXAMPLE
£-10-10 CONTAINS 5% N, 10% P20S, AND 10% X20. IF FERTILIZERS WITH THE RATIOS SHOWN
ARE NC~ AVAILABLE. CONTACT YDUR.LOCAL GARDEN CENTER DR FERTILIZER SUPPLIER FOR
TeE APPROPRIATE SUBSTITUTION. e .7 A A
6.2 2 0.0 ‘ 0.07 I 8.9 l 75.-o| 23.9 0.2 l 37.0 l 62.7
SOIL pH P 1b/A | ACIDITY | K Mg Ca CEC K | ‘Mg Ca
EXCHANGEABLE CATIONS (meq/100 g) % SATURATION

OTHER TESTS:

SONNRA HOMF GARDEN CROPS



" COMMENTS

To be most effective, sll recommended limestone and/or tertilizer should be incorporated 6
to 8 inches into the soil prior to planting. it piants or crop is established, apply
recommended materials to the surface and water area well

If11tozopoundsoflimumlorccmmd.d.dividommmwmmdwlvin

two applicstions six months apart if 21 or more pounds are recommendsd, divide the

amount by three and make three applications at six month intervals.

¥ 3 or more pounds of MgSD4 (Epsom galts) sre recommended, divide the amount by two
and make separate applications st four month intervals. |f an alternative magnesium source
s used, apply an smount equal to the equivslent of 10.5% Mg in MgS04; ONLY ONE APPLICATION

should be needed.

When CEC is less than 15 (see isboratory resuits on tront) add one inch of organic matter.

If pH isgremrmm7.macidponmossasmommicmnw:ource.
Lime and fertilizer are recommended in pounds of material per each 100 squsre feet of area
‘to be treated. Use the following conversions to convert from pounds per 100 squsre fest to
other units Or area Sizes: ‘
pounds per 100 sq ft x 10 = pounds per 1000 sq ft
pounds per 100 sa. ft x 435 = pounds per acre
Amount of sulfer needed to lower soil pH to optimum level.
(See tromt of report for soil pH and optimum pH)
FROM TO SULFUR FROM TO SULFUR
CURRENT OPTIUM (Ib/100 sq ft CURRENT OPTIUM (b/100 sq ft)
SOIL PH SOIL PH SO PH SOIL PH
8.0 7.5 0.50 7.0 6.5 0.75
7.0 1.00 6.0 1.25
6.5 2.00 5.5 2.50
6.0 3.00
8.5 4.00
- 7.0 0.75 6.5 6.0 1.00
6.5 1.25 8.5 1.75
6.0 2.50
g5 3.50 6.0 5.5 1.50

As3i. so''us at the above rates for a losm soil. On heavier soil (silt ioams) use one third more

tha~ the amoun: smown On lhighter soils (sangy loams) use one—half of the amounts shown.
1 auminum o terrous sultate 1s used to lower pH, multiply the above amounts by 2.5. Foliow

tne same suggestions as above for soil types. If 4 or more pounds are needed, divide the

a—moumt 1n Na't ans maxe two applications six months apart

= “nere 1s nc rehabie tes: tor evaluating the smount of nitrogen (N} in soils that is available to crops
ove: tne growing season. The N recommended is based on the actusl N that needs to be supplied

annually 10 ensure oputmum Crop growth.
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UNSPECIFIED

11/10/9

L e e
DATE: SOIL

AGRICULTURAL ANALYTICAL SERVICES LABORATORY
COLLEGE OF AGRICULTURAL SCIENCES
THE PENNSYLVANIA STATE UEIVERSITY
UNIVERSITY PARK, PA 16802
(814 863-0841)

COPY SENT TO: i
JENNIFER ROYCE
2890 WOODERIDGE AVE
EDISON NJ

SOIL TEST REPORT IFOR:
JOHN JOHNSON
2890 WOODBRIDGE AVE
EDISON NJ

08837 08837

- O T . e W N S - e e sx e -.,ﬁ

SOIL NUTRIENT LEVELS:
soil pH
Phosphate (P20s)
Potash (Kg£0)
Magnesium (MgO)
Calcium (Ca0)
RECOMMENDATIONS FOR: GARDEN TROP MG AND CALCIUM ADJUSTMENT
LB/100 SQ.FT. For Comments
(MgSO4) : '
PH ADJUSTMENT epsom sarrs |  NONE 1.2
LB/100 SQ.FT.
CALCITIC (CaSO4)
LIMESTONE NONE GYPSUM NONE 3,5
(0-3% MG)
NEEDS:
LBS/100 SQFT. 2.5 + NONE + NONE 7
0-46-0 0-0-60 UREA
1.0 . NOKE . NONE
- 17 $DIL P~ IN LABDRATORY RESULTS 1S GREATER THAN 6.5, USE SULFUR (SEE TABLE ON
BACK) TO LOWER ij TO OPTIMUM LEVEL OF 6.5.
« THME ABDVE LIME AND FERTILIZER RECOMMENDATIONS ARE FOR THIS SOIL SAMPLE AND THIS
SEASON ONLY. PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING
SPECIFIZ RATIOS OF NITROGEN (N), -PHOSPHATE (P205) AND POTASH (K20). AS AN EXAMPLE
£.10-10 CONTAINS 5% N. 10% P20S, AND 10% K20. IF FERTILIZERS WITH THE RATIOS SHOWN
ARI N2~ AVAILABLE, CONTACT YOUR.LOCAL GARDEN CENTER OR FERTILIZER SUPPLIER FOR
THE APPROPRIATE SUBSTITUTION. T : ot A
g
ABURA TUHK H g
(3]
| ose | oo | msu0] | §
E.C 2 0.0 0.16 9.9 75.0 | 25.1 0.6 39.4 59.7 H
ISOIL pH P 1b/A | ACIDITY | ¥ | Mg Ca CEC K | Mg Ca g
EXCHANGEABLE CATIONS (meq/100 g) % SATURATION 2
OTHER TESIS: H




)

7

To be most effective, all recommendsd limestone and/or fertilizer should bs incorporated 6

‘COMMENTS -

to 8 inches into the soil prior to planting. If plants or crop is established, apply
racommended materials to the surface and water sres well

lf11toZopomdsoflmmtenconmmﬂ.dwidommmtbymmdcplym

two applicstions six months spart It 21 or more pounds are recommendsd, divide the

amount by three and make three applicstions at gix month intervals.

¥ 3 or more pounds of MgS0O4 (Epsom salts) sre recommended, divide the amount by two
and make separste applicstions at four month intervals. If an alternstive magnesium source

is used, apply an amount equal to the equivalent of 10.5% Mg in MgS04; ONLY ONE APPLICATION

should be needed.

When CEC is less than 15 (see isboratory results on front) add one inch of orpanic matter.

if pH is greater than 7, use acid peat moss as the organic matter source.

Lime and fertilizer are recommendsd in pounds of material per each 100 square feet of area

/1o be trested. Use the following conversions to convert from pounds per 100 squsre feet to

other units or area sizes:

pounds per 100 sg ft x 10 = pounds per 1000 sa. ft

pounds per 100 sq. ft x 435 =

pounds per acre

Amount of sulfer nesded to iower soil pH to optimum level
{See tront of report for soil pH and optimum pH}

FROM T0 SULFUR
CURRENT OPTIUM (Ub/100 sq 0
SOIL PH SOIL PH
8.0 7.5 0.50
7.0 1.00
6.5 2.00
6.0 3.00
55 4.00
75 7.0 0.75
6.5 1.25
6.0 2.50
5.5 3.50

Apiy sultus at the above rates for a losm soul.

than the amount shown.

FROM TO
CURRENT OPTIUM
SOIL PH SOIL PH

7.0 6.5
6.0
8.5

6.5 6.0
5.5

6.0 8.5

SULFUR
(ib/100 sq ft)

0.75
1.25
2.50

1.00
1.78

1.50

On heavier soil {silt loams) use one third more

On hghter soils (sandy loams) use one=half of the amounts shown.

14 aiuminum o ferrous sultate 1s used to iower pH, multiply the above amounts by 2.5. Follow
1f 4 or more pounds are needed, divide the

the same suggestions as above for soil types.

amount 1n half and maxe two applications six months apart

Tnere 1s no relable test tor evaluating the amount of nitrogen (N) in soils that is available to crops
The N recommended is based on the actual N that needs to be supplied
annually 1o ensure optimum crop growth

over the growing season.

TR
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10/98 | 5687 w 103372__| ouT OF STATE 336706 |
' n/mu x5 WO EERIAL WO, ] COUNTY ____ |ACRES| FIELD | —  SOIL
AGRICULTURAL ANALYTICAL SERVICES LABORATORY
COLLEGE OF AGRICULTURAL SCIEHCES
THE PENNSYLVAKIA STATE UNIVERSITY
UNIVERSITY PARK, PA 16802
(814 863-0841)

COPY SEET TO: st

OIL TEST REPGRT FOR:

JOHN JOHNSON JENNIFER ROYCE
2890 WOODBRIDGE AVE 2890 WOODBRIDGE AVE
EDISON NJ 08837 EDISON NJ 08837

SOIL INUTRIENT LEVELS:
Soil. pH
Phosphate (PgO0g)
pPotash (K20)
Magnesium (MgO)
Calcium (ca0) ¢ 3:0.9.0,9.0
RECOMMENDATIONS FOR: TARDEN TRUP wc AND CALCIUM ADJUSTMENT
‘ LB/100 SQ.FT. for Comments
(MgS04)
PH ADJUSTMENT EPSOM SALTS NOKE 1.2
, LB/100 SQ.FT.
l CALCITIC (CaSO4)
» LIMESTONE NONE GYPSUM NONE 3.5
I (0-3% MG)
NEEDS:
LBS/100 SQFT. NONE + 2.5 + NONE 7
0-46-0 0-0-60 UREA
0.25 . NONE + NONE

17 SOI. P~ IN LABORATORY RESULTS 1S GREATER THAN 6.5, USE SULFUR (SEE TABLE ON
BACK) TC LOWER P+ TO OPTIMUM LEVEL OF 6.5.

. Tw: ABOVE LIME AND FERTILIZER RECOMMENDATIONS ARE FOR THIS SOIL SAMPLE AND THIS
SEASON ONLY  PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING
SpEo1FIC RATIOS OF NITROGEN (N), PMOSPHATE (P20S) AND POTASH (K20). AS AN EXAMPLE
©.1C-1C CONTAINS 5% N. 10% P205. AND 10% X20. IF FERTILIZERS WITH THE RATIOS SHOWN
22T No- AVAI.ABLE. CONTACT YDUR.LOCAL GARDEN CENTER OR FERTILIZER SUPPLIER FOR
-m: APDROPRIATE SUBSTITUTION. .~ . =~ A P

.......

OTHER TESTS:

i £
4 | £

e e | |
\ | B.4 103 0.0 | 0.49 | 2.1 | 27.5| 17.6 2.7| 11.7 | 85.2 :
l SCIL pH | P 1b/A | ACIDITY | K | Mg | Ca | CEC Xk |~ Mg | Ca ¢
| EXCHANGEABLE CATIONS (meq/100 g) % SATURATION ¢
'




" COMMENTS

1. To be most sffective, all recommended limestone and/or fertilizer should be incorporated 6

to 8 inches into the soil prior to planting. it plants or crop is established, apply

recommended materisis to the surface and water area well T
2 KN tozopomdsoflhmstom.oncomndcd.dividomnmwwvomdmwm

two applications six months apart I 21 or more pounds are recommended, divide the

amount by three and make three applications st six month intervals.

“
it

3. 1 3 or more pounds of MgS04 (Epsom salts) are recommended, divide the smount by two
and make -sepsrate applications at four month intervals. If an siternative magnesium source
is used, apply an amount equal to the equivaient of 10.5% Mg in MgS04; ONLY ONE APPLICATION
should be needsd.
4. When CEC is less than 15 (see isboratory results on tront) add one inch of organic mastter.
1t pH is grester than 7. use acid peat moss as the organic matter source.
5. Li-me and fertilizer are recommended in pounds of materisl per each 100 squsre feet of ares
7 to be trested. Use the following conversions to convert from pounds per 100 square feet to
other units or area sizes: ’
pounds per 100 sq. ft x 10 = pounds per 1000 saq ft
pounds per 100 sq ft x 435 = pounds per acre

6. Amount of sulfer needed to lower soil pH to optimum level
{See front of report for soil pH and optimum pH)

FROM T0 SULFUR FROM T0 SULFUR
CURRENT OPTIUM (b/100 sq 0  CURRENT OPTIUM (I6/100 sq 0
SOLL PH SOIL PH ' SOIL PH SOIL PH
8.0 7.5 0.50 7.0 6.5 0.75
7.0 1.00 | 6.0 1.25
6.5 2.00 5.5 2.50
6.0 3.00
5.5 4.00
75 7.0 0.75 6.5 6.0 1.00
6.5 1.25 5.5 1.75
6.0 2.50
5.5 3.50 6.0 5.5 1.50

Apoiv su'tu a: the above rates for a loam soil

tha~ tne amount

shown.

On heavier soil (silt loams) use one third more
On hghter soils (sandy ioams) use one—half of the amounts shown

~J

14 auminur o terrous sulfate 1s used to lower pH, multiply the above amounts by 2.5. Follow
the same suggestions as above for soil types. |f 4 or more pounds sre needed, divide the
amoun: 1n ha!' ang maxke two applications six months apart

There 1s no reuadle test tor evaiuating the amount of nitrogen (N) in soils that is availsble to crops
over the growing season. The N recommended is based on the sctua! N that nseds to be supplied
annually 10 ensure optimum crop growth '

-~ -
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OUT OF STATE
DATE |LAD BO. | SERIAL MO. COUNTY ACRES| FIELD SOIL
AGRICULTURAL ANALYTICAL SERVICES LABORATORY
COLLEGE OF AGRICULTURAL SCIENCES
THE PENNSYLVANIA STATE UNIVERSITY
UNIVERSITY PARK, PA 16802
(814 B863-0841)

COPY SERT TO: - ,
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SOl TEST REPORT FOR:
JOHN JOHNSON JENNIFER ROYCE
2890 WOODBRIDGE AVE 2890 WOODBRIDGE AVE .
EDISON NJ 08837 EDISON NJ 08837

SOIL NUTRIENT LEVELS:

soil pH
Phosphate (Pg0g)
potash {Kg0)

Magnesium (MgO)
Calcium (Cao)

il.!!l

bR ECOMMENDATIONS FOR'

l LB/100 SQ.FT. For Comments
) (MgSO4)
‘ PH ADJUSTMENT EPSOM SALTS NONE 1.2
LB/100 SQ.FT. ,
I CALCITIC (CaS04) ,
; LIMESTONE NONE GYPSUM NONE 3.5
l (0=3% MG)
‘\ PLANT NUTRIENT 5-10-10 5-10-5 10-10-10
NEEDS:
LBS/100 SQFT. 2.5 + NONE + NONE _ 7
0-46-0 0-0-60 UREA
1.0 + NONE . NONE

MESSAGES I

- IF SOIL Pr IN LABDRATORY RESULTS IS GREATER THAN 6.5, USE SULFUR (SEE TABLE ON
BACK) TD LDWER PH TD OPTIMUM LEVEL OF 6.5.

TwE ABDVE L_IME AND FERTILIZER RECOMMENDATIONS ARE FOR THIS SOIL SAMPLE AND THIS
SEASON ONLY. PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING
SPEZIFIC RATIDS OF NITROGEN (N), PHOSPHATE (P205) AND POTASH (K20). AS AN EXAMPLE
%-10-10 CONTAINS 5% N, 1O% P20S, AND 10% K20. IF FERTILIZERS WITH THE RATIOS SHOWN
ART NO~ AVAILABLE. CONTACT YOUR.LOCAL GARDEN CENTER OR FERTILIZER SUPPLIER FOR

THE APPROPRIATE SUBSTITUTION. - - o Lo A

OTHER TESTS:

g

]

. ) z

[ SoTt pH | P 1b/A | ACIDITY| K | Mg | Ca | G | X | Mg | cCa :
EXCHANGEABLE CATIORS (meq/100 g) - % SATURATION H
g




""COMMENTS

To be most effective, all recommended limestone snd/or fertilizer should be incorporated 6
)oBinchosintoﬂnsoilpriortoplmﬁm It plants or crop is established, apply
recommended materiais to the surfsce and water ares well

¥ 11 to 20 pounds of limestone are recommendsd, divide ‘the amount by two and apply in
two applications six months apart It 21 or more pounds are recommended, divide the
smount by three and make three applications at six month imervals.

If 3 or more pounds of MgS04 (Epsom saits) are recommended, divide the amount by two

and make separate applications at four month intervals. If an alternative magnesium source

is used, apply an smount equsl to the equivalent of 10.5% Mg in MgSD4; ONLY ONE APPLICATION
should be needed :

When CEC is less than 15 (see Isborstory results on front) add one inch of organic matter.
It pH is grester than 7, use acid pest moss as the organic matter source.

Lime and fertilizer are recommended in pounds of material per each 100 square feet of area
Ao be trested. Use the following conversions to convert from pounds per 100 square feet to
other units Or area sizes:

pounds per 100 sq. ft x 10 = pounds per 1000 sq ft
pounds per 100 sg. ft x 435 = pounds per acre

Amount of sulfer needed to lower soil pH to optimum level
(See front of report for soil pH and optimum pH)

FROM 0 SULFUR FROM TO SULFUR
CURRENT OPTIUM (6/100 sq 0  CURRENT OPTIUM (Ib/100 sq 10
SOIL PH SOIL PH : SOIL PH SOiL PH
8.0 7.5 0.50 7.0 6.5 0.75
7.0 1.00 6.0 1.25
6.5 2.00 . 55 2.50
6.0 3.00
5.5 4.00
75 7.0 0.75 6.5 6.0 1.00
6.5 1.25 5.5 1.75
6.0 2.50
5.5 3.50 6.0 55 1.50

Ao, su'tus at the apove rates for a loam soil. On heavier soil (silt loams) use one third mbro
tha~ tne amoun! shown On highter soils {sandy loams) use one—half of the amounts shown.

¥ awrminum o° ferrous sultate 1s used to lower pH, muitiply the above amounts by 2.5. Foliow
the same suggestions as above for soil types. |t 4 or more pounds sre needed, divids the
amopun: i ha!t anC maxe two apphications six months apart

Tnere 1s no rehiable test for evaluaung the amount of nitrogen (N) in soils that is available to crops

over the growing season. The N recommended 1s based on the actual N that needs to be supplied
annually 10 ensure opumum crop growth '
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A & L GREAT LAKES LABORATORIES, INC.

12/1/98 3505 Conestoga Drive * Fort Wayne, Indiana 468084413 - Phone {219)483-4759 - FAX (219)483-5274
o REPORT OF ANALYSIS
L o . ROY F WESTON INC o
70: A &L EASTERN AGRIC LABS BLDG 209 ANNEX (BAY F) DATE RECEIVED: 11/10/98
7621 WHITEPINE ROAD 2890 WOODBRIDGE AVE. DATE REPORTED: 11/24/98
RICHMOND, VA 23237-2214 EDISON NJ 08837 PAGE: 1
‘ RE: W0#03347-143-001-3367-01 EPA CONTRACT 66-C4-0022
: NAPLES TRUCK STOP
: : RE: 45680/45686

: LAB NO. SAMPLE 1D ANALYSIS RESULT UNIT METHOD
40879 45680 (3367-001) Water Holding Capacity @ 1/3 Bar 15.21 % MSA Part 1 (1965) pp 273-278
Water Holding Capacity @ 15 Bar 8.29 % MSA Part 1 (1965) pp 273-278
“ 40880 45681 (3367-002) Water Holding Capacity @ 1/3 Bar 15.97 % MSA Part 1 (1965) pp 273-278
3 ' Water Holding Capacity @ 15 Bar 8.18 % MSA Part 1 (1965) pp 273-278
740881 45682 (3367-003) Water Holding Capacity @ 1/3 Bar 17.29 % MSA Part 1 (1965) pp 273-278
A Water Holding Capacity @ 15 Bar " 9.04 % MSA Part 1 (1965) pp 273-278
I 40682 45683 (3367-004) Water Holding Capacity @ 1/3 Bar 15.85 % MSA Part 1 (1965) pp 273-278
Water Holding Capacity @ 15 Bar 8.33 % MSA Part 1 (1965) pp 273-278
‘o -40883 45684 (3367-005) Water Holding Capacity @ 1/3 Bar 16.60 % MSA Part 1 (1965) pp 273-278
Water Holding Capacity @ 15 Bar 8.87 % MSA Part 1 (1965) pp 273-278
X :;,.' 40684 45685 (3367-006) Water Holding Capacity @ 1/3 Bar 8.86 % MSA Part 1 (1965) pp 273-278
, Water Holding Capacity @ 15 Bar 4.05 % MSA Part 1 (1965) pp 273-278




3. REPORT NUMBER: 483414-40Y
ACCOUNT NUMBER: 00020

A & L GREAT LAKES LABORATORIES, INC.

3505 Conestoga Orive * Fort Wayne, Indiana 46808-4413 - Phone (219)483-4759 - FAX (219)483-5274

Pl
o

e REPORT OF ANALYSIS
70: A &L EASTERN AGRIC LABS DATE RECEIVED: 11/10/98 -
7621 WHITEPINE ROAD DATE REPORTED: 11/24/98
RICHMOND, VA 23237-2214 ' PAGE: 2
RE: 45680/45686
LABNO.  SAMPLEID ANALYSIS RESULT  UNIT METHOD

i ‘ :

; 40685 45686 (3367-007) Water Holding Capacity @ 1/3 Bar 7.00 % MSA Part 1 (1965) pp 273-278
' . Water Holding Capacity @ 15 Bar 3.47 % MSA Part 1 (1965) pp 273-278
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Background Information
Soil samples were analyzed using the experimental protocol outlined below (see
page 2). Nitrogen analysis included measurement of NH4-N, NOs-N, DON and MBN
parameters. Ammonium (NHs-N) and nitrate (NO3-N) are forms of nitrogen that are
considered to be readily-available for uptake by plants. In natural systems, ammonium
and nitrate concentrations are regulated by microbial activity. Some types of soil bacteria
and fuhgi, commonly referred to as heterotrophic or saprotrophic Amicroorganisms, derive
much of their energy from the decomposition of organic matter (e.g. plant and animal
residues). Nitrogen in excess of their metabolic requirements is released as ammonium.
A group of soil bacteria, known as ammonium oxidizers, are capable of using ammonium
| as an energy source and in the process convert NH4-N to NO;-N. Mineral N is the total
concentration of NH;-N and NOs-N in soil, and is an indication of the amount of nitrogen
in the soil that can be easily taken up by plants. Dissolved organic nitrogen (DON)
includes amino acids, proteins, and other organic nitrogen-containing compounds that
exist in the soil solution or are very loosely bound to the soil matrix. These materials
may be available for decomposition by microorganisms and thus contribute to the mineral
N pool, or may become physically and/or chemically stabilized in the soil organic
nitrogen pool. Microbial biomass nitrogen (MBN) is the nitrogen in cells of soil
microorganisms and is determined by fumigating soil with chloroform, which causes
microbial cells to lyse, releasing nitrogen into the soil where it can be extracted and
measured.
Carbon analysis in the experiment included DOC, MBC and‘ CO,-C analysis.
Dissolved organic carbon (DOC) includes carbon in sugars, amino acids, proteins,
organic acids and other organic carbon-containing compounds that exist in the soil

solution or are bound loosely to clays and soil organic matter. Similarly to DON,

dissolved organic carbon compounds may be an energy source for microorganisms Or
become stabilized in soil organic matter. Microbial biomass carbon (MBC) is a measure
of the carbon in cells of soil microorganisms and is determined in the same manner as
MBN. Microbial activity, or respiration, is the quantity of CO,-C evolved from soil
during soil. Microbial biomass carbon and nitrogen analysis allow for a more or less

quantitative measurement of C and N in microbial cells; however, these analysis do not
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provide information on the proportion of the microbial communities that are actively
growing. Varying proportions of soil bacteria and fungi are actively growing at any given

time, depending on climatic and soil conditions. CO,-C respiration measures directly the

proportion of actively growing organisms in the soil microbial community.

The experiment included soil biochemical analysis, namely the FDA,
dehydrogenase and b-glucosidase assays. The fluorescein diacetate assay (FDA)
measures the number of active fungal cells in soil based on the hydrolysis of fluorescein
diacetate to fluorescein by esterase enzymes. Dehydrogenase is an enzyme found in the
cells of microorganisms .and is important in the oxidation of organic carbon compounds.
The dehydrogenase activity of soils is a measure of the ability of active bacterial cells to
break down organic matter, and is often well correlated to CO,-C respiration, although
this may vary depending on the site sampled. The b-glucosidase assay measures the
ability of microorganisms, primarily fungi, to hydrolyze glycosides (components of
cellulose and lignin) to simple sugars. The hydrolysis products of b-glucosidase enzymes
are believed to be an important energy source for soil microorganisms.

The C, N and biochemical parameters were measured on soil samples collected
from the field and after incubation (42 days). The purpose of incubating soils was to
determine the potential of the microorganisms in soils from the Naples site to mineralize
C and N and determine their biochemical activity undef controlled conditions that are
known to be conducive to microbial activity (e.g. temperature = 25°C, soil moisture
content = 80%). -
Procedure for Soil Nitrogen and Carbon Analysis

Field-moist soil samples were sieved through a 2 mm mesh sieve and analyzed to
determine mineral N (NH,-N and NOs-N), dissolved organic nitrogen and carbon (DON
and DOC), and microbial biomass nitrogen and carbon (MBN and MBC). A subsample
of the sieved soil was oven-dried at 60°C for 48 hours to determine gravimetric soil
moisture content. .

Mineral N (NH4-N and NOs-N) and dissolved organic nitrogen and carbon (DON
and DOC) were determined by extracting 20 g of sieved, field-moist soil with 80 ml of
0.5 M K,SO, solution (1:4 soil:extractant). Samples were shaken on a rotary shaker at
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150 rpm for 45 minutes, filtered through Whatman 42 filter paper and stored at 4°C until

analysis.
NH,-N and NOs-N concentrations in soil extracts were determined

colorimetrically using the phenate and ccadmium reduction-diazotization methods with a
Technicon- II flow-injection autoanalyzer. DON was determined by digesting 2 ml of the
original soil extract and 2 ml of 0.5 M K;SO4 solution with 3 ml of an alkaline persulfate
solution (6.24 g of boric acid, 10.4 g of potassium persulfate and 20 ml of 3.75 N NaOH
in 200 ml of deionized water) in an autoclave for 30 minutes. The DON concentration
was calculated as the difference between the NO3-N concentration in the persulfate digest
of the soil extract and the mineral N (NH4-N + NO;-N) concentration in the initial soil
extract. The DOC concentration in soil extracts was measured by wet combustion with a
Dohrman DC-190 carbon analyzer.

Microbi’al biomass nitrogen and carbon (MBN and MBC) were be determined
using the chloroform fumigation-direct extraction method. Briefly, 20 g of sieved, field-
moist soil was weighed into a 125 ml Erlenmeyer flask and placed in a vacuum
desiccator lined with moist paper towels. A beaker containing 50 ml of ethanol-free
chloroform and antibumping granules was added, and the desiccator was evacuated until
the chloroform boiled vigorously. The procedure was repeated three times to facilitate
the distribution of chloroform through the soil. The desiccator was evacuated a fourth
time until the chloroform boiled vigorously for 2 minutes, and the valve on the desiccator
was closed. »

Soil samples were fumigated once a day for five days, and then extracted with 80
ml of 0.5 M K,SO, solution (1:4 soil:extractant). Samples were shaken on a rotary
shaker at 150 rpm for 45 minutes and filtered through Whatman 42 filter paper. MBN
was determined by digesting 2 ml of the fumigated soil extract and 2 ml of 0.5 M K;SO4
with 3 ml of an alkaline persulfate solution in an autoclave for 30 minutes. The MBN
concentration was calculated as the difference between the total extractable VNO;-N after
fumigation and the total extractable NOs-N before fumigation. The MBC concentration
was calculated as the difference between the extractable C content in soil extracts after

fumigation and the extractable C content before fumigation. Extractable C in soil
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extracts after fumigation was measured by wet combustion with a Dohrman DC-190
carbon analyzer. '
Net Nitrogen and Carbon Mineralization during Laboratory Incubation

Net carbon and nitrogen mineralization in soil samples was determined by
aerobically incubating soils in the laboratory at 25°C for 42 days. Two 50 ml beakers
containing twenty grams of field-moist soil, moistened to at least 29% gravimetric soil
moistﬁre content, and a scintillation vial containing 10 ml of water to prevent soil
desiccation were placed into a one quart mason jar. The jar was capped with a gas tight
lid containing a rubber septum for gas sampling. |

Microbial respiration (CO,-C production) was measured every 7 days using a gas
tight syringe. After mixing the gas in the headspace of the mason jar, a 5 ml sample was
taken and injected into a 3 ml vacutainer. Then, the lids were removed for 15 minutes to
aerate the soil, and a second gas sample was taken after the mason jars are resealed to
determine the new baseline amounts of respiratory gases in the headspace. The CO,-C
concentration was determined using a Hach Carle Series 100 infrared gas analyzer.

After 42 days, the soils were removed from the mason jars and analyzed to
determine mineral N (NHs-N and NO;-N), dissolved organic nitrogen and carbon (DON
and DOC), and microbial biomass nitrogen and carbon (MBN and MBC) using the
procedures outlined above. Net nitrogen mineralization was the difference between the
initial (day 0) and final (day 42) concentrations of mineral nitrogen (NHs-N + NO;-N).
Net changes in DON, DOC, MBN and MBC were the differences between the initiai (day
0) and final (day 42) concentrations of extractable soil nitrogen and carbon pools. Mean
CO,-C production was the mean concentration of CO,-C produced from microbial
respiration assessed weekly during soil incubation.

Fungal Community Analysis using Fluorescein Diacetate Method

Active cells of fungal mycelia contain esterase enzymes that hydrolyze the
nonfluorescent ester fluorescein diacetate (FDA) to produce fluorescein that can be
detected by epifluroescence microscopy. Twenty grams of sieved, field moist soil was
suspended in 95 ml of 60 mM phosphate buffer adjusted to soil pH and shaken at 225
rpm for 15 minutes. One ml of the soil suspension was diluted with 4 ml of phosphate
buffer (50-fold dilution), and 1 ml of the 50-fold soil dilution was incubated with 1 ml of




sterilized FDA (20 mg L) for 3 minutes at room temperature. Then, 1 ml of a water
agar solution (1.5% w/v in phosphate buffer, pH 7.6) was added and 0.1 ml of the
suspension is transferred to a microscope slide. The slides were examined under a light
microscope at 400 to 1000X to determine the proportion of FDA-hydrolyzing mycelia,
and the total mycelial length was determined using phase contrast optics.
Enzyme Activity using Dehydrogenase and b-Glucosidase Assays

| Active bacterial cells contain dehydrogenase enzymes, which are involved in the
oxidation of soil organic matter and transfer of hydrogen ions from organic compounds to
electron acceptors. Hydrolysis of the substrate 2,3,5,-triphenyltetrazolium chloride (TTC)
by dehydrogenase leads to the formation of triphenyl formazan (TPF). One gram of
sieved, field moist soil was mixed with 0.1 g of CaCOs in a test tube. Five replicate tubes
of soil were prepared for each soil sample obtained from the field. Three tubes received
2 ml of the TTC solution (0.5% TTC in 0.5 M Tris buffer) and 1 ml of 0.5 M Tris buffer,
while the other two tubes received only 1 ml of 0.5 M Tris buffer and served as the
control. All tubes were incubated at 37°C for six hours, and piaced in a freezer at -10°C

_ to stop the reaction. The enzyme-cleaved product TPF was extracted with 10 ml of

methanol, filtered through Whatman 42 filter paper, and analyzed colorimetrically at 480
nm using Titertek Multiscan MCC/340 automated microplate reader. '
Glucosidases hydrolyse glycosides (components of cellulose and lignin) to simple
sugars that may be an important energy sourée for soil microorganisms. The most
common soil glucosidase is b-glucosidase, a co‘mponént of most fungal cells. b-
glucosidase activity was assayed by mixing 1 g of sieved, field-moist soil with 0.25 ml of
toluene, 4 ml of modified universal buffer (pH 6.0) and 1 ml of 0.05 M p-nitrophenyl-b-
D-glucoside (PNG) solution. Five replicate tubes were prepared for each soil sample
obtained from the field. Three tubes received the PNG solution while the other two tubes
served as a control. All tubes were placed in an incubator at 37°C. After one hour, 1 ml
of 0.5 M CaCl, and 4 ml of 0.1M THAM buffer (pH 12) were added. The tubes were
mixed, filtered through Whatman 42 filter paper, and the quantity of p-nitrophenol
hydfolyzed by b-glucosidase was determined colorimetrically at 420 nm using Titertek

Multiscan MCC/340 automated microplate reader.
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Interpretation of Results for Naples Truck Stop

Nitrogen Analysis
Initial concentrations (day 0) of NH,s-N were relatively low at all sites sampled,

ranging from about 0.2 to 0.8 mg NH, g soil. The net change in NH4-N concentrations
during laboratory incubation was relatively small. There was a net decline in the NH4-N

concentration in soils from sites 1 and 7, and a net increase in NH4-N at all other sites.




Nitrate (NO3;-N) concentrations varied considerably between sites, and increased
substantially after laboratory incubation of soils from sites 3, 6 and 7. Dissolved organic
nitrogen (DON) concentrations declined, and microbial biomass nitrogen (MBN)
concentrations tended to increase or remain stable during laboratory incubation.

It appears that for soils from the sites examined, dissolved organic nitrogen may
have contributed to microbial growth and accumulation of N in microbial biomass. Other
sources of N for microbial growth were likely N from the mineral N pools, which may
account for the small net changes in NHs-N and NO3-N concentrations during laboratory
incubation. It appears that much of nitrogen released from organic matter (NH4-N) or
converted to NO;-N by ammonium oxidizers was immobilized (i.e. excess r_nineral N was
quickly incorporated into microbial biomass).

Carbon Analysis

Dissolved organic carbon concentratidns did not change dramatically during soil
incubation. In most soils, DOC concentrations increased slightly after 42 days, although -
in sites 2 and 6, DOC concentrations decreased slightly. The microbial biomass C
concentrations increased in all soils after incubation, suggesting microbial growth and
accumulation of carbon in microbial cells.

Uptake _of carbon and nitrogen by microorganisms varied among sites. In sites 1,
2, 3 and 6, both C and N concentrations in microbial biomass increased greatly during
soil incubation. However, in sites 4, 5 and 7, MBC increased while MBN concentrations
remained approximately the same or declined slightly. These results suggest that
microbial growth in sites 1, 2, 3 and 6 was limited by the availability of carbon and
nitrogen sources, while microorganisms in sites 4, 5 and 7 lacked primarily carbon for
growth. In uncontaminéted systems, microbial growth is typically limited by carbon
availability. |

Soil respiration was determined by taking CO, measurements from incubating
soils on a weekly basis. There was considerable variability in weekly CO,-C production
within replicates from the same site, which suggests periods of considerable microbial
growth and activity followed by periods of much less growth and activity., Cumulative
CO,-C production, which is a measure of the total soil respiration over a 42 day

incubation, was presented. Soil respiration was lowest in site 1 and greatest in site 6. It




appeared that despite the substantial accumulation of C and N in microbial biomass of

soils from sites 1, 2, and 3, microbial growth and respiration was reduced compared to

soils from sites 4 to 7. Respiration was greatest in soils from site 6, which indicates the

. potential for a large proportion of the microbial community in this soil to be active when

temperature and moisture conditions are optimal.
Fungal and Enzyme Analysis

~ Active fungal length and biomass was determined in soil samples from the study
site prior to incubation and at the end of a 42 day laboratory incubation. Initially, active
fungi were detected only in site 6; however, after labbratory incubation, fungal growth

was detected in soils from sites 2, 5, 6 and 7. The biomass and length of active fungi was

- . greatest in soil from site 6 at all sampling times. The increase in active fungi in soils

from sites 2, 5, 6 and 7 suggests the potential for fungal growth and activity when
temperature and moisture conditions are optimal.

Soil enzyme analysis was conducted to determine the activity of dehydrogenase
and b-glucosidase enzymes in soil samples collected for this study. Enzyme activity is
determined by adding a substrate to soil, providing appropriate conditions for substrate
hydrolysis and measuring the product of the reaction. Soil enzyme activity is expressed
as the quantity of enzyme-cleaved product generated per gram of soil. Active bacterial
cells contain dehydrogenase enzymes, which are involved in the oxidation of soil organic
matter. The dehydrogenase activity of soil samples in this study ranged from 0.93 - 3.95
mg TTF g soil at day 0, and increased to 1.67 to 8.54 mg TTF g soil after 42 days of
laboratory incubation. Dehydrogenase activity increased in soil from all sites except site
4, where dehydrogenase activity decreased slightly during laboratory incubation.
Dehydrogenase activity after laboratory incubation was greatest in soil from site 6. The
increase in dehydrogenase activity was likely due to bacterial growth under laboratory
conditions, and suggests the potential for rapid bacterial growth in soils from these sites
under optimal conditions.

The enzyme b-glucosidase is a component of most fungal cells, and provides
information on the presence of enzymes capable of hydrolysing glycosides (components
of cellulose and lignin). The initial b-glucosidase activity of soils from the study site was

between 0.33 - 24.5 mg PNP g soil. Soil from site 6 had the greatest initial b-




1

glucosidase activity, while the lowest initial enzyme activity was observed in sites 3 and
4. Laboratory incubation of soils from the study site resulted in an increase in b-
glucosidase activity in all samples, and enzyme activity was between 30-90% greate'f
after laboratory incubation. The increase in b-glucosidase activity was likely due to
fungal growth, and suggests that laboratory conditions were conducive to fungal
prolifgration in soils from the study site. However, when the b-glucosidase and
dehydrogenase activities in soil from site 6 are compared with soils from the other sites, it
was noted that, after laboratory incubation, b-glucosidase activity in soil from site 6 was
four to twelve times greater than b-glucosidase activity in soil from the other sites.
Dehydrogenase activity in soil from site 6 was not more than five-fold greater than
dehydrogenase activity in soil from other sites. These results seem to indicate that
bacterial communities in soils from all sites are capable of more rapid recovery to
perturbation than fungal communities.

Overall, this study demonstrates that soils with very low initial microbial biomass
have the capacity to reestablish active microbial communities within a relatively short
time (42 days) under optimal conditions. Mineral nitrogen concentrations were low
throughout the study, which suggests that much of the available nitrogen was
immobilized in microbial biomass. While these soils have the potential to provide
sufficient nitrogen for native vegetation, they are likely not well suited for production

agriculture.




DU DdHipig ANALYSIS oneel

Name: Jen Royce
Site: Naples Truck Stop
Sampling Date: November, 1998
Procedure: K,SO,-extractable DOC and MBC & CO,-C analysis
Incubation DOC MBC CO,-C production (ug g soil) Total CO,-C
Site# Replicate Time (d) pgg'soil pgg'soil Day7 Day14 Day21 Day28 Day35 Day42 ug g soil
1 1 0 83.01 32.76
1 2 0
1 1 42 154.30 283.21 9.55 5.55 5.48 1.25 5.55 1.82 29.20
1 2 - 42 6.72 9.32 3.45 3.35 12.50 2.21 37.53
2 1 0 149.96 53.50
2 2 0
2 1 42 145.59 214.33 6.03 9.61 KI 3.66 5.96 1.74 30.41
2 2 42 5.49 7.73 3.86 2.10 19.83 1.73 - 40.74
3 1 0 95.02 20.38
3 2 0 .
3 1 42 123.40 © 216.73 7.57 11.01 472 4.70 2.73 1.95 32.68
3 2 42 5.91 37.47 . 2.70 17.78 0.84 64.70
4 1 0] 113.30 6.69
4 2 0
4 1 42 198.07 232.43 10.96 6.72 - 232 1.43 - 6.67 2.58 30.69
4 2 42 _ 2.77 50.14 2,32 1.53 23.50 4.39 84.64
5 1 0 93.24 18.29
5 2 1] .
5 1 42 216.53 416.93 4.37 39.46 3.18 0.77 16.95 6.39 71.12 Tp
5 2 42 7.57 47.34 4.17 2.1 15.38 1.91 78.46 . ’
\ 6 1 0 17025  361.24 . ¥
.6 2 0 e
6 1 42 153.50 687.76 43.64 123.40 36.86 32.44 94.78 60.43 391.54 e
6 2 42 .43.33 45.99 25.79 17.84 125.82 53.31 312.08 S
7 1 0 79.35  268.25 | 5
7 2 0 ,
7 1 42 90.15 821.58 7.38 35.44 5.09 3.75 40.19 7.69 99.53 I
7 2 42 A 3.23 33.62 4.26 3.08 63.10 2.85 110.12 Tk
T
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“Soil Sample Analysis Sheet

Name:

Site:

Sampling Date:
Procedure:

Jen Royce

Naples Truck Stop

November, 1998

K,SO-extractable NH,-N, NO;-N, DON and MBN

Incubation

NHN

NO4-N

DON

MBN

Site# Replicate Time (d) pog” soil pgg” soil ugg” soil g g” soil

1 1 0 0.55 2.60 217 0.00
1 2 0 0.89 2.61 2.30 0.00
1 1 42 0.20 3.16 0.00 3.97
1 2 42 0.33 2.56 0.00 3.98
2 1 0 0.63 10.01 147 0.00
2 2 0 0.83 10.23 0.27 0.00
2 1 42 0.82 9.72 0.00 3.16
2 2 42 0.68 9.74 0.00 4.13
3 1 0 0.43 0.44 1.04 0.37
3 2 0 0.21 0.00 1.75 0.00
3 1 42 0.66 1.59 0.00 1.44
3 2 42 0.70 1.72 0.00 0.33
4 1 0 0.39 9.58 0.00 19.10
4 2 0 0.81 9.63 0.00 17.64
4 1 42 1.05 8.72 0.00 13.77
4 2 42 1.05 8.68 0.00 12.18
5 1 0 0.24 9.90 0.00 20.27
5 2 0 0.50 10.10 0.68 19.82
5 1 42 1.05 9.68 0.00 16.12
5 2 42 0.52 10.20 0.04 14.64
6 1 0 0.80 0.97 1.18 4.90
6 2 0 0.25 0.00 1.88 2.39
6 1 42 1.79 20.83 0.00 23.40
6 2 42 2.59 3.50 0.00 29.81
7 1 0 0.20 0.55 0.62 16.38
7 2 0 0.19 0.26 1.80 10.24
7 1 42 0.06 2.63 0.00 18.22
7 2 42 0.15 2.70 0.00 15.58




Name:
Site:

Soil Sample Analysis Sheet

Sampling Date:

Jen Royce

Naples Truck Stop

November, 1998

Procedure: Fluorescein Diacetate Fungal Analysis
Incubation Active Fungal Active Fungal
Site # Replicate # Time (d) Soil wt (g) Soildrywt(g) Length(cm g'.' soil) Biomass (ug g" soil)
1 ' 1 ' 0 11.93 0.86 0 0
1 1 42 12.46 0.76 0 0
2 1 (¢] 11.91 0.89 0 0
2 1 42 13.93 0.74 37.64 0.48
3 1 0 12.89 0.92 0 0
3 1 42 12.22 0.72 0 0
4 1 0 13.56 0.88 0 0
4 1 42 12.44 0.75 0 0
5 1 0 13.17 0.9 0 0
5 1 42 15.21 0.78 25.08 0.18
6 1 0 16.04 0.93 41.83 0.84
6 1 42 12.35 0.8 553.03 7.12
7 1 0 15.06 0.94 0 0
7 1 42 12.35 0.8 17.44 0.13




Name:
Site:

Soll Sample Analysis Sheet

Sampling Date:

Jen Royce
Naples Truck Stop
November, 1998

Procedure: Dehydrogenase and B-glucosidase analysis
Incubation Dehydrogenase Activity B-glucosidase Activity
Site # Replicate # Time (d) pg TTF g™ soil ug PNP g”' soil
1 1 0 0.94 3.06
1 1 42 1.67 13.66
2 1 0 3.95 4.11
2 1 42 - 5.90 5.93
3 1 0 2.92 - 0.33
3 1 42 6.41 4.44
4 1 0 2.36 0.55
4 1 42 2.15 4.62
5 1 0 0.93 1.54
5 1 42 5.18 4.77
6 1 0 3.53 24.50
6 1 42 8.54 52.64
7 1 0 3.29 5.50
7 1 42 3.80 9.26

- . @

Substrates used to measure enzyme activity

Dehydrogenase activity: 2,3,5-triphenyl tetrazolium chloride (TTC)

Enzyme-cleaved product = triphenylformazan (TTF)

b-glucosidase activity: p-nitrophenyl-b-D-glucoside (PNG)

Enzyme-cleaved product = p-nitrophenyl (PNP)
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APPENDIX D
Field Documentation
Naples Truck Stop Site
Final Report
April 1999
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